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aie quality of Arcos Weld Metal has its origin in the rigid Arcos material 
specifications and in our production control laboratory. There, the chemical 
and metallurgical characteristics of Arcos electrodes are thoroughly checked 
during all stages of production. A separate unit, the Arcos Research Labora- 
tory is reaching out into experimental fields to improve and develop the alloy 


electrodes which will continue to maintain the traditional Arcos leadership. 
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“R. Kinkead, one of the best known independent welding 
consultants, brépared this series of design plates based 
on actual experience in many industries. The illustrations 
above show you several sheets. They are to help firms 
interested in néw welding designs. This initial group of 
pl comes Without cost or obligation if you're interested 
in Modernizing your product with arc welding. No one 
i d@ in arc welding savings should be without this 
material—another Hobart welding contribution. Send the 
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Wheel Mounting Bracket for Four- 
Wheel Drive Racing Automobile 


By E W. Jacobson! and F. F. Versaw' 


HIS paper describes how use of are welding 
solved a very difficult design problem in the wheel 


rail with steel-casting wheel mountings at either end of 
each rail. The new frame was required to have a weight 


mountings in a frame for a racing car. The na- comparable to the old simple side rail design and to 
ture of the problem was such that only by using are provide mountings for the wheels, engine, etc., which 
welding could a satisfactory design incorporating the were already made. The new arc-weld iabricated wheel 


the most 


necessary lightness, extremely high strength, compact 
ness and reasonable cost be achieved. The authors 
hope that the procedure outlined will prove to be a 

iluable guide in fabrication of similar highly stressed 
structures not only in the field of special-purpose auto 
motive frames, but possibly in aircraft parts where 
light weight and high strength are of prime importance 

[he arc-welded wheel mountings discussed in this 
paper were a vital part of two special race car frames de 
signed to mount a pair of high-output, high-speed auto 
motive-type engines for use in the Indianapolis Memo 
rial Day auto race. Figures 1 and 2 show views of a 


mountings herein described were 
this box girder frame. 

The stress picture in the wheel mountings were compli 
cated by several factors. Each of the front wheel 
mountings was bolted directly to an aluminum differen 
tial case which tied the front of the frame together. 
The rear wheel mountings bolted to the transmission 
case which was integral with the engine assembly Che 
wheels, which were all, four individually driven, were 
suspended from the wheel mountings by two radius arms 
each. These radius arms, which 
pivot shafts with needle bearin 


vital part of 


were supported by 


93 in the arc-welded mount- 


ight front wheel-mounting bracket. Figure 3 shows ings, carried all the stresses arising from the wheels, 
the parts which were arc welded together to form this directly to the wheel mountings. These transmitted 
bracket. Figure 4 shows the parts 
efore assembly into the frame. 


gure 5 shows the completed frame. 
Figure 6 shows a front view of the 
ompleted chassis. Figure 7 shows 
the rear view of one of the com 
pleted racing cars. These engines 


were mounted in four-wheel drive 
chassis with individually sprung 
wheels. On the frame first used with 


this type engine, the fuel tanks had 
been mounted outside the main 
irame side channels. For the 1941 
race, the speedway officials ruled 
that these tanks must be protected 
either by mounting within the 
boundary of the frame or inside of 
the frame side rails themselves. 

The frame design selected was 
(iat using a box girder section side 
rail, housing two fuel tanks, one 
just forward and one just back of 
‘he center cross member with the 
ire-weld fabricated wheel mountings 
in each end of these box girder side 
rails. The design which this re 
placed used a channel-shaped side 


* Third Prize Award Pa 

Frames A 3 visi 
ogress Award Poumon the 1940 by the James 
! nesta Are Welding Foundation, Cleveland, O 
ign Engineer and Oe er entent 


respectively, G : 
Pitt sburgh Pa = Research & velopment Lo 


in the Automotive 
1940-42 Industrial 





Fig. 1—Right Front Mounting Bracket, Car No. 105 
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Fig. 2—Right Front Mounting Bracket, Car No. 105 
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2. Horizontal bend 1g and thrys 
US 


loads due to the wheels driving ; 
car forward. — 

3. Horizontal bending ang thris 
loads due to the wheels s] Pies 
the car when the 
applied. 

4. Horizontal bending and thryc, 
loads due to the wind-up betwee 
the front and rear wheels when goino 
around curves. There was no differ 
ential action provided between th 
front and rear wheel drives. so tha: 
when on curves the wheels or 
rolling on a different radius. w, uld 
turn at different rates for short 
periods. This tended to produce 
forces which would try to change th 
center distance between the front 
and rear wheels to compensat, 
The forces would build up until tire 
slippage relieved them 

5. The inner ends of the ty 
cantilever springs on each whe 
placed high stresses in the 
support pads. 

6. Each upper radius arn 
was keyed to the radius arm 


1 
i 


pe 


¢ 


OWing te 
“an Ul 


brake S Wer 


h 
Ait 


was lever-connected to a hydrauli 


shock absorber, which in turn wa 
fastened on the wheel mounting (s 
Fig. 6). 

7. Each lower radius arm 


was connected to a friction tvnpe } 


shock absorber which was also bolt 
on the wheel mounting (see Fig. ( 


stresses arose from any one or a combination of the fol- 8. The front brackets carried the steering gear suy 
lowing : ; ports and thus absorbed all the steering loads 

1. Torsional load arising from application of the wheel 9. The rigidity and stiffness of the box type fran 
brakes. section tended to centralize the shock loads in the | 








Fig. 3—Radius Arm Mounting Bracket Parts, 1941 
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m= reasons 


ctressed sections of the wheel 
mountings. 
It was qu 


analysi 


‘te evident from the 
s of the possible com- 
binations of the above loads a 
material of extremely high strength 
would be required if the weight 
was to be kept within reasonable 
limits. It was also apparent that 
the choice of fabrication lay between 
arc welding or cast construction il 
the piece were to adapt itself to 
mounting of the mechanical parts 
already made. The complicated 
nature of the wheel mounting re- 
quired by the many fastenings for 
other parts, coupled with the low- 
weight requirement necessitated 
material thickness of not greater 
thar. 1/«-in. for the most part, with 
thicker sections only allowed where 
extremely high stresses required. 
Cast construction was aband- 
ened in favor of are-welded con- 
struction because of the following 


stress 


The complicated nature of 
the bracket made possibility of se- 
curing reasonably sound castings 
improbable, if not impossible. 

2. Experience with the steel castings used in the 
simple previous design had been partially unsatisfactory. 
3. There was not enough time to experiment with 


me steel-casting methods. 


MEE Ae te 


{ Strength tests on cast metal could not be made 
satisfactorily, without actual destruction of a casting. 
rests on one casting would not insure that the strength 
of another similar casting would be satisfactory. 

5. Only by use of arc-welded construction would it 
be possible to stress sections close to the safe calculated 


MB limits to keep the high-strength weight ratio required. 


¥ 


eR Se oS i 





6. By use of are welding, physical tests of sample 
weld specimens would give close criterion of safe working 
loads. 

7. The cost of a pattern of such a complicated steel 
casting would exceed the arc-welded fabrication cost of 
the small number of wheel brackets required. 

8. A high-strength alloy steel which could be satis- 
factorily are welded and heat treated was available in 
S.A.E. X-4130. 

Chromium molybdenum steel S.A.E. X-4130 was 
selected because of its excellent welding properties, high 
impact strength to tensile strength ratio, its receptive 
ness to heat treatment and its ready availability. Fig 
ure 3 shows the 25 separate pieces which were shaped 
irom S.A.E. X-4130 sheet stock and bar stock to make 
up the wheel-mounting brackets. Most of the pieces 
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WELDING RACING AUTOMOBILE PARTS 


Fig. 4—Frame Parts, 1941 Model 183 Race Car, Feb. 10 


Fig. 5—Completed Frame, 1941 Model Race Car, Feb. 14, 1941 





1941 


were '/s in. thick while some were made from */j in. 
thickness where required for strength. The spring sup 
port pads, parts 13 and 14, were made from */s-in. thick 
bar and the radius arm bearing bosses, parts 3, 4, 4 
and 6, were made from 1'/»-in. diam. bar stock. All the 
sheet stock was used in the as-rolled condition. Bend 
ing and forming operatiohs on the sheet stock were made 
at an elevated temperature, the parts to be formed be 
ing heated to a low red heat to prevent cracking at 
right angle bends, with excellent results. 

Suitable Shielded Arc Electrodes in the '/s-in. diam. 
size were used in all the arc-welding operations. 
The rod was selected because of its smooth welding 
qualities and response to heat treatment like S.A.E. 
X-4130. Before welding started, two standard 
A.S.T.M. welding samples made from s- X 
l-in. stock. These pieces were joined by 60° V-groove 
butt welds, the pieces first being preheated to 400 to 


was 
were 


600° F., and allowed to air cool after welding. Follow 
ing welding, these samples were machined to '/, in. wide 
at the weld and the excess weld material removed. They 


were then pulled in a tensile machine with the following 
results: 


Tensile Strength Elongation in 2 In 
Sample | j 


Sample 2 


90,8380 psi 2.5 


107,200 psi >. 5 
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Fig. 6—Car No. 105, Apri! 1941 


These tensile strengths were considered satisfactory since 
tensiles of only 70,000 to 80,000 Ib. would normally be 
expected in such welds without heat treatment subse- 
quent to welding. The elongation was somewhat lower 
than desirable, but this would undoubtedly be improved 
by proper heat treatment after welding. Following 
these tests, it was decided to use V-groove welds only 
where high strength was required. Plane fillet welds 
were used where stresses were low. Single-pass welds 
were used throughout. 

Very simple fixtures were used to hold the parts in 
place for welding. Two hollow spacer bars and two 
l-in. threaded rods were used to hold the side plates, 
items 1 and 2, in position. The rods were run through 
the radius arm bearing bosses, items 3 and 5, and 4 and 6, 
and pulled up with the spacers between. This simple 
assembly was clamped to a surface plate as required 
throughout the assembly operations to insure proper 
alignment. Individual parts were held in place for weld- 
ing by clamps as required. Locating pins were used to 
assemble the spring pads, items 13 and 14, as they had to 
be machined before assembly, and their location was 
quite critical. 

The order of assembly and welding of the parts was as 
follows (please refer to Figs. 1, 2 and 3) (preheating to 
400 to 600° F. was done before each weld was made): 

1. Spring pads, items 14 and 14, were assembled on 
the side plates 1 and 2. The locating pins were peened 
over to assure proper location and a screw was used to 
hold the inner ends in place. These parts were not 
welded in place until later. 

2. Assemble and weld reinforcing rings, items 16 
to plate 1 and items 17 to plate 2. 

3. Assemble the inner radius arm bearing bosses, 
items 3 and 4 in plate 1, weld inside to plate 1 and out- 
side to reinforcing ring, item 16. 

4. Assemble radius arm bearing bosses, items 5 
and 6 in plate 2. Weld inside to plate 2 and outside to 
reinforcing ring, item 17. 

5. Assemble spring pad support plates, items 11 and 
12, and weld both sides to side plates, items 1 and 2. 

6. Assemble side plates 1 and 2 with the spacer bars 
and rod bolts in position and clamp this assembly face 
downward on a surface plate for alignment. 

7. Assemble reinforcing plates 7 and 8 and weld in 
position, both sides, to items 1, 2, 3, 4, 5, 6, 11 and 12. 

8. Assemble back plate, item 15, and weld to side 


plates, items 1 and 2; then to reinforcing plates, iteme > 
and 8; then inside to spring pads, items 133 anq 14 ~ 


plete welding of spring pads to side plates, items | — bey c 
9. Assemble inside top angle plate, item 1 pet one - 
tion and weld to side plates, items 1 and 2, then t,.. erty” 
7, both sides. —— nals at 
10. Assemble lower inside angle plate, item 19... ange 
weld to items | and 2, then to reinforcing plate, item . akg 


11. Assemble upper outside angle plate, item }9 ... ur = 
weld to side plates, items 1 and 2. ~ ie we 
12. Assemble lower outside angle plate, 


: ‘ Item 2) 
and weld to side plates, items | and 2. 





13. Assemble steering support angle section. jtem o ae 
and weld to items 10, 18, 19 and 20. _—— 6s Lara 
14. Assemble spring pad support stiffener, jtems 9, § “e 
and weld to items 11 and 12, 13, 14 and 7 — feet 

15. Assemble positioning ring, item 22, and weld ¢, : 2 ot 
item 15. rer 

After welding was completed, the assembly was heat MME eenarat 
treated. The spacer bars and rod bolts were left jp Dios 6 
position during the heat-treating operation to hold thy €21] 
assembly from distorting. The heat treatment cop. ’ prox: 


sisted of normalizing at 1600 to 1650° F. and drawing at 
1000 to 1100° F. to secure a hardness within 200 to 995, 
Brinell hardness number. Sandblasting to remove scale Be 
was the next step. > 

In order to determine the presence of cracks, holes or 


it 














‘ : : P 
general porosity in the welds at the highly stressed parts ( 
X-ray pictures were taken of the welds around the radius BM 
arm bearing bosses and the spring pads. These X. 
rays showed excellent welds. mm The 

All the eight brackets came through the above fabri = 
tion and heat treatment with negligible distortion 400 Ib 
the most part less than */s;in. Only one or two brackets B16 Ib 
needed to be filed a small amount to be made to fit. The Ry "a2 
only machining required was a milling machine oper a 
tion to face and bore the radius arm bearing bosses me Fabri 
lathe operation to turn and face the positioning ring “il 8 ui 
item 22, and drilling of the bolt holes for assembly t .: R. 
frame sections. Figures 4, 5 and 6 show clearly gw 
position of finished wheel mounting brackets in t p 
frame of the car. = 5 wi 

Costs 

In the building of the two racing cars, costs of construc 3 
tion was secondary to performance. In racing aulo By 
mobiles of this nature, the vital problem 1s to make al By 
parts just strong enough to meet all the stresses 4 
abuse to which they are subjected during a certain know! 
period of time. These cars were built to last out theo” By... 
miles of terrific punishment in the Indianapolis Memoria’ B® Metal y 

® Accide 
a CI 
‘a Agrict 
, Shop Wi 
B 1943), p 
Air C 

® War, L 
B pp. 78-8 
s Airpla 
eW.E.C 
219-229 
Airpla 
Mounts 
34, 397 
_Airpla 
Cornel] | 
Pp. 45~ 
Airple 
Welding 
Airple 
Blades, 
92-96 ar 
Alloy 
Fig. 7—Rear View, 1941 Race Car b Western 
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Elimination of all unnecessary weight was a 
1 necessity. Therefore, materials with the greatest 
th weight ratio were used throughout. The mate- 
methods used in building the wheel brackets 
eoribed above gave the utmost strength and light- 
wi jossible in meeting the very severe stress condi- 

The success of this type of construction was ade 


Dav race. 
vita 
streng 
rials and 


ness | 


we A borne out by the absence of failures or trouble 
quate: - 


‘any kind with these wheel brackets during prelimin 
- testing or in actual racing. . 

““\s stated previously, cast steel construction was a 
aoesibility. Figure 8 shows one of the steel castings used 
. the first frame design which incorporated a channel 
sectiain side rail. Comparison of the two pieces (Figs. 
‘and 2 and Fig. 8) indicates the greater complexity of 
the shape of the new arc-welded bracket over the old 
st steel design. Had the new brackets been cast, four 
separate patterns would have been needed. On the 
basis of the cost of the pattern for the old type bracket 
¢211), each of the four new patterns would have cost 
approximately $350 each or $1400 for patterns alone. 
Castings cost for the old type bracket was $6.00 each in 
lots of 24. This many would need to be purchased to be 
issured of getting eight reasonably sound castings 
rhis cost, then, for castings for two cars would be 


Patterns, 4 at $350.00.. $1400.00 
Castings, 24 at $6.00 144.00 


A 


Total $1544.00 
[he cost of making eight arc-welded brackets was 


rial 


Materia 
400 lb. S.A.E. X-4130, at 18¢./Ib $ 72.00 
16 lb. Electrode at 25¢/Ib... 4.00 
Handling charge, 10° 8.00 $$ 84.00 
Fabrication of pieces 
8 units at 22 man-hours, ea. at $1.00 per 
hour $176.00 
Welding 
8 units at 16 man-hours, welder at $1.00 
per hour 128.00 
8 units at 16 man-hours, helper at $0.75 
per hour... 96. 00 
verhead charge, 40°, on labor 160.00 560.00 
Lit t 
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Fig. 8—Original Type Cast-Steel Bracket 


Fixtures 
2 bolts and 2 spacer bars (labor and mats 
rials) $0) 
Power 


150 kw.-hr 


at 2¢ me 


Porat Cost $651.00 


Heat treatment and sandblasting are not figured in, as 
practically identical treatment would b 
castings as to the arc-welded brackets 

The actual cost saving of arc-welded construction 
was, then, $1544 less $651 or $893 for the eight brackets 
This savings in cost was only incidental to the more im 
portant factor of increased strength and safety of the 
arc-welded construction over the cast construction 

Were such a complicated piece to be made in quantity 
production, the pattern gost for a cast steel unit would 
be charged off to a considerable number of pieces which 
in turn would bring the unit price way down. However, 
to offset this apparent advantage would be both the very 
low cost of punch press fabrication of the pieces making 
up the welded unit and the economies of production line 
welding. It is believed that even in quantity produc 
tion the cost advantage would still be in favor of the arc 
welded construction. 
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Adaptation of Welded Steel to the 
Paper Machine 


By R. S. 


Foreword 


O the welding fabricator, the paper machinery 

trade is a relatively uncharted territory. In 
order to invade this territory, the welding fab- 
ricator must make himself familiar with the problems 
confronting the papermaker and the paper-machine 
fabricator in order to functionally adapt his weldments. 

The paper-machine tender learns his trade over a long 
period and is inclined to the viewpoint that the difference 
between good paper and poor paper lies entirely in his 
skill, and that the machine itself is secondary. I do 
not contest this. The situation, however, has hindered 
the progress of the machine parts in keeping with progress 
in other fields. An experienced papermaker said, at 
the recent meeting of the Technical Association of 
Pulp & Paper Manufacturers, that relatively little 
progress has been made in the science of making and 
drying paper in the last fifty years. The same can be 
said of the paper machine. 

In this field as in others, there has been an ever- 
increasing demand from management for greater pro- 
duction. Existing paper machines have been speeded 
up by the adoption of more modern power plants and 
drives, and by increasing the efficiency or numbers of 
drying cylinders of the machines. The tendency in 
paper-machine manufacturers has been to wider spans 
and higher speeds. With the increase in span and 
speed, the conventional machine structures, especially 
in regard to materials, are beginning to show design 
limitations. Manufacturers are beginning to turn to 
steel in order to satisfy the demand for stiffness and 
strength required in the new machine structures. Welded 
steel, incorporating large-sized predictable structures, 
with a high strength to weight ratio, furnishes the best 
answer to these problems. 

Lukenweld Inc., a welding fabricator, has been for some 
time producing steel dryers that enabled machines to 
step up their drying capacity as machine speeds were 
increased. Recently, having with us a paper-machinery 
and papermaking expert, we obtained a far-sighted cus- 
tomer willing to take a chance on a new design and a new 
material in an all-welded steel paper machine. 

It is not intended to go into the principles of making or 
welding the paper machine parts—enough material can 
be found in any handbook or drawn from the fabricators’ 
experience for that. At the same time, digressions 
made into the papermaking processes may sound like 
McGuffey’s First Reader to the paper expert. The 





* Third Prize Award paper, Section K, Industrial Machinery, 1940-42 
Industrial Progress Award Program sponsored by The James F. Lincoln Arc 
Welding Foundation, Cleveland, O. The award —_—— showed a possible 
saving of $1,825,000,000, including 7,000,000 tons of steel and 153,000,000 
man-hours of labor available by application of arc welding 

t Engineer, Lukenweld, Inc., Coatesville, Pa. 
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Fig. 1—General View of the Machine 


principal intention is to demonstrate to the welding 
fabricator that welded steel is admirably suited to the 
making of paper machinery. 


The Machine 


While the primary intention of this paper is to present 
the advantages of welded steel in the papermaking 
field, it will be helpful to go into the actual operations 
in the making and drying of paper on this installation 
in order to understand the job assigned to the welded 
parts. The operations noted in the subsequent para- 
graph may be traced through the machine by following 
the lettered symbols on the assembly print (Fig. 2). _ 

Briefly, the machine is of the fourdrinier type ™ 
which the paper stock, an extremel¥ dilute suspension 0! 
pulp fibers in water, is directed, A, onto a moving fine 
mesh wire screen, B, most of the water passing through 
the screen, depositing a thin film of wet pulp on 1 
surface. The wire passes over suction boxes, C, whicl 
drag out part of the moisture as it passes to the couch 
rolls, D, where a steam drum on the upper side of a felt 
picks up the film on the felt surface. Another felt strip 
is passed up to the exposed side of the film and the 
resulting sandwich squeezed by a press roll, E, removing 
more of the moisture. The film is then plastered up 
against the first Yankee dryer by a rubber-covered roll, 
F, where it remains by itself, the felts returning ov 
a series of rolls where they are sprayed to remove 4") 
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| LUKENWELD “DOUBLE YANKEE” MACHINE 




















Fig. 2 


fuzz remaining, removing the excess moisture by suc 
tion, G. 

The paper film on the drum is rapidly dried and scraped 
off at H by a bronze blade, a process called ‘‘creping.”’ 
The paper is now led over the secondary dryer J on its 
reverse side where the drying process is completed. On 
the secondary dryer, the paper is held into close contact 
by means of a tight felt. 

The paper is now led through the calender /, an 

ironing’ operation on a steam drum, thence to the 
reel K and wound on a spool. Processes L and MM illus- 
trate unwinding two rolls into one sheet passing over a 
slitter roll, where it is score-cut into desired widths, and 
rewound onto reels. 

The machine (Fig. 1) is designed to produce a wide 
range of light papers, among which are toilet tissue, nap- 
kin stock, facial tissue, light-waxing stock, light M. G. 
papers, etc. 

Paper machinery manufacturers will note that the 
machine is quite compact. Many modern machines 
producing equivalent grades of paper occupy from two to 
three times the space of this machine, and have a propor- 
tionate increase in the number of parts, drying drums 
especially, required. 
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Fig. 3—Sketch of the Couch Roll End of the Fourdrinier Frame 
1943 


WELDED STEEL PAPER MACHINE 


In presenting the adaptation of welded steel to the 
welding fraternity, it will be necessary to go into these 
processes more thoroughly in order to demonstrate the 
functional design principles involved 


The Fourdrinier Section 


The first operation of the fourdrinier, that of directing 
a stream of paper stock onto the moving wire, is one of 
the most delicate and most important in the whole 
papermaking process. It is essential that this stream 
be of constant cross section, velocity and consistency 
throughout its entire width in order to insure a sheet of 
uniform quality and caliper. This is evident from the 
fact that each fiber is compressed and dried into paper 
in its relative position as deposited on the wire. 

The flow spreader designed for this job was con 
structed in three sections plus two end supports in order 





Fig. 4—Couch Roll Support 





Fig. 5—Breast Roll Support 
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to facilitate machining. It would be quite feasible to framing. This is important from the consideration that 


fabricate the structure as a unit, but the machining 
problems would be prohibitive. Prior to machining, 
the three flow sections were hot-dip galvanized to pre- 
vent corrosion. 

The stock is pumped into a large compartment which 
slows down the flow, permitting the stock to spread and 
develop an even pressure head across the entire width 
of the chest, and breaking up any tendency toward 
“streaking.”’ The velocity is built up again as the 
flow rises through a passage that is gradually restricted 
in the direction of flow. At the height of its rise, the 
direction of the flow is changed abruptly and directed 
downward onto the wire. The resulting centrifuge 
develops a turbulence which effectively distributes the 
paper fibers, and insures complete and uniform filling of 
the passage as the stream is directed downward onto the 
wire. 

The stock passage is entirely unrestricted through 
its entire length from pump to wire. This condition, 
while ideal from the flow standpoint, presents structural 
problems that are best met by a stiff-welded steel con- 
struction. Pressure variation, or surges, tend to belly 
the nozzle outward, which tendency is greatest in the 
center due to restraint at the ends, and since they may 
not be tied together, must be supported independently. 
To this end, 12-in. steel pipe is used as a beam over the 
upper lip and below the lower, and connected to their 
respective lips by ribs. 

Thus they support the plates which form the nozzle 
and offer the most effective resistance to the bellying 
action of the nozzle, since deflection in this direction 
must distort the tube torsionally. The efficacy of this 
construction was demonstrated by producing a glass- 
like film of pulp on the wire without the conventional 
screw adjustment on the lip. 

The pipes are welded at their ends to a connecting 
plate which forms the side of the nozzle passage and 
furnishes a bolting flange to the end supports (note AJ 
on the assembly), which hold the nozzle assembly as a 
cantilever out over the wire. These supports are 
simply and inexpensively produced as a single gas-cut 
plate with pads welded to the feet to serve as bolting 
flanges. 

The moving, bronze, wire screen upon which the 
paper film is formed, is supported at the ends by rolls, on 
the top by intermediate table rolls and tightened under- 
neath by a stretch roll arrangement. 

The rails which support the table rolls were con- 
structed of bent channel sections which furnish a con- 
cealed bolting surface, and braced laterally by an X- 
frame as shown by Fig. 3. Note the inverted V-section 
of the cross-bracing member which allow smooth drain- 
age from the wire to the collector pans hung from the 
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any shelving or projections allow the pulp fibers to col- 
lect and drop off in concentrations, resulting in irregular 
consistencies when recirculated. 

It would be impossible here to duplicate these sec 
tions and span in castings; and a riveted structure would 
involve surface irregularities resulting in the undesir- 
able pulp concentrations noted previously. 

The provision made for changing the wire is unique 
on the welded steel framing. Ordinarily, the rolls 
carrying the wire are moved out of their fr: aming by a 
complicated auxiliary equipment and held free while 
the wire is changed. This entails a considerable amount 
of time as well as providing and maintaining auxiliaries. 

In the welded steel framing, the table roll frame is 
supported between two rectangular open structures, the 
upper beam of each supporting on its outboard side the 
end wire rolls, as shown on the machine assembly 
Note from the assembly that the wire passes through 
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Fig. 8—Section Through Steel Couch Roll Support and the Sec- 
tion Required in CI for Equivalent Stiffness 
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SECTION AA 


Fig. 9--Suction Box 


the open center of the supports, totally enclosing the 
upper beams within the wire. 

When operating, the front rail supports and “kick 
out blocks,” noted in phantom on Fig. 3, are in place, 
forming a closed and stable frame. When it is neces 
sary to change the fourdrinier wire, these pieces are 
removed, allowing the wire to be slipped off and replaced 
wer the entire roll assembly without obstruction. 

This feature presents design complications that were 
effectively met by welded steel. It will be noted that 
one end of the couch roll, table rolls and rails, suction 
boxes, bearings and miscellaneous machine parts are 
supported by what amounts to an open C-frame when 
the front blocks are removed. The total reaction 
zmounts to approximately 9000 Ib., distributed 7000 Ib. 
to the couch end and 2000 Ib. to the breast roll end. 
The end reaction of the couch roll, being outboard of 
the support, imposes an additional torsional moment. 
Neglecting torsion, this structure can be compared to 
1 3'/, ton C-frame with an open throat of 155 in. 

To provide this support, the frame illustrated in 
Fig. 4 was developed, incorporating a box section 
because of the torsional load. The side plates were 
gas cut from sheared rectangular plates; the top and 
bottom flanges and the throat members were universal 
mill-rolled flats. 

The two flanges and the internal ribs were designed 
to constitute a rigid truss, as shown in the lower left- 
hand corner of Fig. 3, and further reinforced by the 
side plates as shear members. Stresses were kept low, 
approximately 4500 psi., in order to have little de- 
flection. 

The flat plate frame shown in Fig. 5 was developed 
to perform a similar function on the breast roll end of the 
irame. A flat plate is suitable there since the torsional 
moment is negligible and the total reaction at this end 
comparatively light: The economy of such a structure 
using a single gas-cut plate as the principle member is 
apparent. 

Design Comparison of Cast Iron and Steel in the Couch 
Roll Support (Fig. 4).—The following computations for 
the welded-steel couch support have been simplified 
‘or a quick comparison with a cast-iron frame having 
the same stiffness characteristics within the same space 
limitations, 

The deflection is based here on the average beam 
section loaded as a cantilever, neglecting deflection in 
the throat section and restraint of the rear hold-down 
bolts (Fig. 6). 

Then: 


I (each section) 


And deflection of both cantilevers = 


same space limits must be imposed. 
of flange plate equal 1' 
section, the moment of inertia of the required section 
Fig. 7 will be as follows: 


WELDED STEEL PAPER MACHINE 


Ay*® = 2(12 X */4) (8.125)? = 1188 
Plus bh*/y = (15'/,)*/12 = 310 
1498 in.‘ 


2FL*/3EI 
2(7000) (157)* 
3(30°) (1498) 


The actual deflection was less than this as might be 


13 ,, . 
32 approx. 


expected from the use of the tapered beam section. 


To continue with the comparison, if the frame were 


to be made in cast iron, neglecting weight as previously, 
the moment of inertia required would be inversely pro 
portional to the elastic modulus involved: 


I = 30°/15* & 1498 = 
Because of the wire clearances, top and bottom, the 
Then, letting ga. 
2 ga. of side plate as in the steel 


2996" 


I (flanges) = 2(12 X 1'/2 g) (8! 
= 369(72.25 12.75¢g + 0.5625¢? 


0.75¢)* 


= 2600g — 459g? + 20.25¢3 
I (webs) = bh*/12 = 29(17 — 3g)*/12 
= 1/.(4920g — 2601g? + 459¢3 — 27¢*) 
= 820g — 433g? + 76.5¢% — 4.5¢4 
Adding the two: 
I = 3420g — 892g? + 96.75g' 1.5g4 = 2996"* 
And solving the equation for g, we find that g 1.20 in. 


The resulting section will have webs 1*/\, in. thick, 
flanges 1'/, K 1%/i¢ in. or 1'*/,¢ in. thick, and will result 
in the same theoretical deflection as the steel section 
(Fig. 8) with g = 7/2 in. , 


Suction Box 


Suction boxes which remove a portion of the free water 
from the moving pulp film are mounted on the four 
drinier rails. As the wire is drawn over the suction box 
cover, it encounters a series of holes through which water 
is forced when a vacuum is produced inside the box. The 


suction box must be quite rigid in order to support this 
cover in a true plane, since any tendency toward sagging 
will cause excessive wear of the wire on the high points 
and poor contacts on the low portions, resulting in a 
a corresponding wet streak in 


lowered efficiency and 
the paper. 
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Fig. 1O—Press Roll Frame Arrangement 








Fig. 11—Press Roll Frame Parts 


In the usual method, the suction box is supported by 
an independent beam constructed of rolled sections, riv- 
eted sheet brass, cast iron, or wood, upon which the 
suction box of wood or brass is placed. 

In the welded design, the suction box is built integral 
with the beam section and contributes to the stiffness of 
the structure. The box proper, consisting of a bent 
channel section together with the bolting flanges for the 
suction box cover, forms the upper flange of a beam. 
Note in Fig. 9 that the bent channel has been cut and 
trimmed so that the section is deeper in the center than 
at the ends, in order that the box will drain properly. 
To this channel is welded a web with a pipe at the bottom 
which serves as the lower flange, as well as to provide 
a means of exhausting the box and withdrawing water 





Fig. 12—Primary Dryer Stands me 


from its center. Thus, none of the structure is 
each part contributing to the stiffness of the 
as well as its function. 

As a protection against corrosion, the suction 
were metal sprayed with bronze before installation 


a4 


Standard Section 


ASitic, 


Structure 


boxes 


At this point in the design of framing for the machine 
a section was chosen as a standard that would be most 


satisfactory for the machine. This at first seems 


a minor point, but when it is understood that the se 


chosen must be used throughout in order tha 


to be 
ction 
t the 


machine will be uniform and pleasing in appearance 
that it must be adaptable from other design considera. 
tions and that 1t must be capable of economic fabrication 


then the selection assumes major proportions. 





The box girder section chosen, Section AA of Fig 
is the most desirable for the following reasons: 


l. The flat top plate can be used for mounting 


bearings, brackets and other machine elements 
veniently, on the center line of the section. 

2. The stiffness can be varied over a wide ra 
suit design considerations while preserving the 
outward appearance, by web and flange gage vari 


depths of section. 

3. The interior of the section can be conven 
used to house moving mechanism as noted subsequ 
and to conceal piping and wiring. 

4. The members, including the webs, are acce 


for welding by leaving the bottom or cover plate off 


last. 


5. The corner weld to the cover plate can be touched 
up with a hand grinder to produce the rounded corners 


desirable for appearance. 

6. The bottom plate can be made heavy an 
tended at the sides to form a mounting surface and 
ing flange as shown in Section BB. 
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7. The section matched that of the couch frame a! 


ready discussed, this frame being practically di 
by design limitations. 


8. The section, repeated in a number of frames, 1s 


pleasing in appearance. This item, incidentally, is | 
last by the engineer, but first by the prosp 
customer. 
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Fig. 14—Secondary Dryer Stands 
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[he press frame is a good example of the adaptation 

of the standard Section, shown in Fig. 10. The base 
portion is built as Section BB and the upright as AA, 
both with the modified corner indicated. The base 
forms a sturdy support for a heavy chilled iron roll 
ind the upright webs are extended to hold heavy plate 
= rings which form the clevis for the pin of the upper 
press roll mounting arm shown in phantom in Fig. 10. 
his arm, incidentally, is gas cut from a single plate and 
represents a considerable saving in time and money over 
the usual casting procedure. The gas-cut plate will 
cost less than the pattern required. 

One of the most important functions of the framework 
is the proper support of the two drying cylinders. The 
problem here is to support a drying cylinder, pictured 
in Fig. 13, the press roll, creping mechanism and mis- 
cellaneous other equipment such as bearings, air cylin- 
ders, totaling no small weight in 
themselves. The framework must 
» also form a closed system to carry 
the reaction of the press roll which 
| was designed to produce a force of 

§ 200 lb. per linear inch—a total force 
» of 36,000 Ib. The whole mechanism 
| to be supported rigidly to hold driving 
vibrations to a minimum in order to 
produce a uniform sheet of creped 
paper. 
_ To perform these functions, the 
lrame shown in Fig. 12 was developed, 
the top surface supporting the main 
bearing and the actuating cylinder 
lor the press roll. Welded into the 
: webs and lower flange of the leg mem- 
ber are heavy bosses for the pin of 
the pressrollarm. The shelf in front 
: forms a rigid support for the creping 
and cleaning “doctors’’ for the dryer. 
lhe wide span of the bottom supports 
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provides a good footing for the dryer support, the frame 
being widened out to include the press mechanism and 
to provide lateral stiffness and mass to absorb driving 
vibrations. 

The web and flange structure alone forms a truss-like 
framework designed as such to effectively transmit the 
load to the foot plates, the whole then stiffened by 
the addition of side plates. 

The dryer supported by these frames might be said 
to be the heart of the machine. The pulp film, having 
been made by the Fourdinier and prepared by squeezing 
a portion of the free water from it by the press section, 
is still a moist film without strength. It is only when the 
water is properly driven from this film leaving the inter 
locking fibers that paper is produced. 

Note the statement, ‘properly driven.’”’ This 
entails a whole study in itself, and concerns many 
variables such as type and weight of paper, machine 
speed, etc., but let it be said here that one of the prin 
ciple factors controlling the porosity in paper is the rate 
at which steam is formed and pushed through the fibers 
of the pulp film. It is immediately apparent, therefore, 
that an even surface temperature must be maintained 
on the surface of the dryer over its entire width and 
circumference. 

Internal temperature can be controlled accurately by 
thermostatic devices, such as is done on this machine, 
but the production of a uniform temperature on the 
dryer surface is a mechanical function of dryer design 
and construction. Since the rate of heat transfer is in 
versely proportional to the mass of the material, accord- 
ing to Fourier’s law, it follows that the prime variable 
is the uniformity of shell gage and density. 

The large diameter dryer, commonly called a “‘Yan 
kee” in the trade, together with the rubber-covered 
press roll, forms a secend press section. This differs 
from the first press in that the wet pulp is pressed tightly 
to a hot polished steel surface, giving up 6 to 8% of its 
moisture content (approximately 20% of the total water 
removed) in so doing—and at the same time assuming 
a smooth and compact finish. Since the finish on the 
paper is produced by that of the dryer, a superior finish 
must be produced on the dryer in order to have an equiv 
alent finish on the paper. This pressing action requires 
a force of approximately 250 Ib. per linear inch, which 
force must be reacted by the shell of the dryer. 

The design of the dryer shell, then, boils down to this 
It must be uniform in gage and positively non-porous, 
since any porosity is in effect a gage variation that affects 
heat transfer; and it must be clean and dense enough 





Fig. 15—Miscellaneous Rough Weldments 





that a high polish can be applied to its surface by a grind- 
ing and lapping process. 

Because of the inverse ratio between the rate of heat 
transfer and the plate thickness, it follows that the shell 
should be as thin as possible for the greatest drying 
capacity. It must be stiff enough, however, to with- 
stand the concentrated linear load induced by the press 
roll and keep local deflection to a minimum. In this 
particular machine, it was determined that a gage of 
1'/, in. was the most satisfactory for all conditions. 
Dryers operating under lesser press loads could have 
correspondingly thinner shells which would allow 
greater drying rates. 

Steel plates for the dryers on this machine were 
rolled from selected ingots poured from special heats of 
a high-quality particularly clean steel. The plates were 
formed on bending rolls to close diametral tolerances, 
and the planed beveled edges were welded by a process 
that matched the hardness of the weld to that of the 
plate, the welds being X-rayed as an assurance that no 
porosity here would affect heat transfer. 

This shell was welded onto an inner shell to which 
it connects by machined end rings to preserve its con- 
centricity. These end supports are the only connection 
to the outer shell, hence there is nothing in the area on 
which the paper is dried which would be, in effect, a 
gage variation and would cause a corresponding temper- 
ature drop on the dryer surface. A degree of flexibility 
is provided by the arrangement that allows the dryer to 
accurately align itself with the press roll. 

An annular space is provided between the inner and 
outer shells into which the steam is led. Here it con- 
denses, liberating its heat units through the shell to the 
wet pulp. 

The average drying cylinder is nothing much more 
than a hollow drum in which steam cannot condense 
efficiently, or rather, rapidly enough for efficient drying. 
Steam carries with it a certain amount of inert gasses 
which build up in the hollow interior producing an in- 
sulating blanket unless enough live steam is “bled 
through” the dryer to drag the entrapped gasses with it. 
This air-bound effect is much more pronounced in the 
large diameter dryers as might be expected since the 
volume varies with the square of the diameter. 

In the annular space between the two shells of the 
welded steel dryer, steam condenses efficiently since it 
is impossible for a large band of gasses to form. In 
addition to this, two removal systems are provided to 
continually draw off the condensate and air, one func- 
tioning when the dryer operates below critical with 
the condensate collecting at the bottom, the other 
above critical as the condensate is slung around the 
dryer forming a band about its inner surface. 

It has been customary to allow a considerable crown 
in a rubber-covered press roll in order to compensate for 
unequal expansion rates in the usual dryer between the 
center and the ends, because of the solid end construction. 
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Fig. 17—Doctor Support Arrangement 


Calculations on a 12-ft.. diam. dryer show that this diffe, 
ence in expansion causes the face to be concave ().()25 j; 
which necessitates a crown of 0.050 in. in the press rol] 
for this reason only. Abnormal wearing conditions 
resulting from the rubber being crowded sidewise mal, 
it necessary to regrind frequently. 

The steel dryer in Fig. 13, designed for this machin, 
shown in the rough, incorporates tubular spokes whic! 
attach to the comparatively flexible inner shell. Am 
inequality of expansion in heating up, etc., is con 
pensated by flexure in this member, allowing the oute: 
shell to maintain its press roll alignment. 

An inspection of the photograph will disclose that 
welding is the only feasible means of producing this 
fabrication. A casting in this form is entirely out of th: 
question; and to build it up of smaller components 
introduces prohibitive machining and alignment prob 
lems. 

It is in comparison with cast iron dryers that welded 
steel design shows its greatest superiority in the paper 
machinery field. The same physical laws apply to th 
cast-iron dryer . . . density, quality of finish and stiffness 
directly affect the quality of the paper, and the shell 
thickness and method of condensate removal have a 
direct influence on the effective drying rate of the 
cylinder. 

First of all, in order to design for a certain required 
stiffness, the lower elastic modulus of cast iron results 
in a thicker shell than is required by a steel dryer. The 
average cast-iron shell is between 2'/, and 3 in. thick 
which is determined not only from stiffness considera 
tions, but also by the Code for Unfired Pressure Vessels 
with limitations in steam pressure according to the 
various state laws. 

These factors tending to increase the shell gag 
create a vicious circle from the standpoint of efficient 
operation. All other things being equal, a greater 
temperature gradient must be supplied to drive the sam 
amount of heat units through a thitk shell than a thin 
one, and conversely, a l-in. shell can transmit twice th 
heat units than is possible with a 2-in. shell. 

It is this premise which accounts for the compactness 
of the steel machine. With the attending higher rat 
of evaporation on the surface of the thinner shelled 
steel dryers it is possible to do the same amount 0! 
drying with fewer cylinders than can be done on the 
regular paper machine. For a given production, 4 
space and materials economy can be effected—for a given 
machine, production can be stepped up because o! 1 
creased drying capacity with steel dryers replacing the 
cast iron. 
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Fig. 18—Calender Frame and Loading Arrangement 


here is a distinct difference in the quality of surface 
between a steel and a cast-iron dryer. The steel, 
having been rolled to gage from an ingot, has under 
gone hot work which reduces and refines the granular 
structure and produces a material capable of taking a 
high polish. Cast iron, however, is a mechanical com- 
position of graphite particles in iron, and as such is a 
basically porous structure. No amount of polishing 
will overcome the fact that the surface is a composite 
material instead of a uniform chemical composition. 

Because of the greater mass of the cast-iron dryer, 
more power must be supplied to accelerate and drive 
them; and bearings, frames and other machine elements 
must have proportionally greater capacity. 

lhe secondary dryer was mounted in a pit in order 
that the opposite side of the paper could be presented 
to the dryer surface without interfering with the straight- 
through flow of the paper and at the same time allow a 
maximum arc of contact. The greatest percentage of 
drying has taken place on the first dryer; the secondary 
dryer completes the drying process and improves the 
surface of the paper that was not previously in contact 
with the dryer. The secondary dryer is essentially the 
same as the first and needs no further discussion. 

The framing, however, varied since no shelf was 
provided for creping as on the first dryer stand. Second- 
ary pedestals that form a continuation of the mounting 
rails over the dryer bearing were fabricated as separate 
units to facilitate erection. These two stands and 
pedestals shown in the rough in Figs. 14 and 15 follow 
the same design form as the primary dryer pedestals, 
consisting essentially of the standard section with 
interior ribs so placed as to stiffen the structure, es- 


pecially at the inner flange corners, the points of greatest 
stress. 


Flexibility of the Welding Process 


During the fabrication of the paper machine weld- 
ments, a situation arose that demonstrates the flexibility 
ol the welding process that was actually taken into con- 
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sideration in the design of the machine. At its incep 
tion, the time element did not permit making a com 
plete set of working drawings showing each part of the 
machine in its exact relation to the others, according 
to the best practice. It was necessary to begin with a 
rough draft of the machine showing the principle ma 
chine elements only in place, such as dryers, press rolls, 
fourdrinier rolls, felt rolls, calenders, reels, etc., and 
delineating their respective center lines and clearances. 

With this arrangement drawing, the subcontractors 
furnishing machine elements and the driving mechanism, 
as well as our shop in its design of the welded component 
proceeded concurrently toward the production of the 
whole. This was done only to meet delivery schedules 
which would otherwise have been impossible. The 
weldments were ordered into the steel immediately as 
designed in order to expedite this schedule. At all 
times the closest cooperation was maintained between 
the separate fabricators, but it was foreseen that some 
interference might be encountered which could be 
circumvented by altering existing weldments to suit. 
This faculty of the welding process, then, was utilized 
to save time. 

After the stands had fabricated, but before 
machining, it was found that the top surface of one 
secondary dryer stand had to be extended to provide 
outboard support for a pinion bearing, the two stands 
having previously been similar. 

Figure 16 shows the process of altering the stand 
A part of the end plate and one stiffening rib were gas 
cut away, a new rib extending to the extremity of the 
outboard support was provided and new side plates and 
top plate extensions were cut, welded into place and the 
welds ground smooth. The resulting structure showed 
no signs of the change and was apparently designed as 
such originally. ° 

This, to the welding fabricator is nothing new-—it is, 
in fact, “‘old stuff.’ It is merely included to serve as 
an example of the flexibility of the process in permitting 
design changes economically, even subsequent to fabri 
cation. The designer need not be held down to having 
every part correct to the most minute detail before 
ordering any of the components. 

With particular reference to the dryer stands, it 1s 
questionable whether these parts could be produced 
by castings in the form that they are shown here; but 
even when redesigned to suit foundry practice, it 1s 
apparent that the patterns would be quite bulky and 
complicated, and would, in themselves, represent a 
considerable outlay. No two stands are alike, so that 
one could not serve for all 

If one frame or series of frames is made to serve for 
all, then the functional design of the machine must 
suffer. 

It is also evident that a major design change after 
the casting is poured involves scrapping the casting, 
altering the pattern and producing a new casting 
It is as an old foundryman said when asked to make a 
change in a casting: ““When you pour the mold, brother, 
there it is!”’ 

The only alternative in this case would be to cast a 
new bracket separately and bolt it in place. As well 
as being makeshift in appearance, this would involve 
alignment problems at assembly 


been 


Creping Supports 


Certain grades of paper must be creped, or removed 
from the first dryer by a scraping action. The dried 
film on the paper drum encounters a sharp blade which 
causes the paper fibers to crumble upon themselves, a 


511 








Fig. 19—View of Finishing End 


sort of microscopic accordion action which breaks down 
the paper fibers and produces the soft textures of the 
tissues as differentiated from the hard finish papers. 
When it is considered that the paper film is approxi- 
mately '/; of the thickness of ordinary typewriter paper, 
it is apparent that the creping blade, or ‘‘doctor,’’ must 
be mounted in very accurate alignment with respect to 
the dryer surface. 

The doctor blade in itself is a thin sharpened strip 
of very hard bronze which is held against the dryer 
surface by a support which is pivoted axially at the 
ends so that the blade itself can be made to impinge 
against the dryer surface at the proper creping angle by 
rotating the support, as shown in Fig. 17. In this case, 
the reaction necessary for creping is furnished by a 
pneumatic cylinder which applies moment to the support 
through a lever. 

It is the application of welding that concerns us 
primarily in the design of a proper support for this 
blade. 

Ordinarily, a rolled angle iron is used for this purpose, 
and is apparently stiff and rigid enough to maintain 
blade alignment. However, there is a certain amount 
of mechanical vibration transmitted to the dryer from 
the driving mechanism which renders this type of 
mounting unsatisfactory on many machines. In the case 
of this machine, this effect has been minimized by the 
use of a chain drive; but in most applications, the 
drive is by spur gears, in which case the vibrational 
amplitude is more pronounced. 

At any rate, the existing vibration is transmitted to 
the doctor support through the blade contact and 
bearings, and if the natural period of the support lies 
within the range of variable impulse rates as the machine 
speed is varied, a state of resonance may be reached that 
is highly injurious to the machine. It is possible in 
many cases to see the effects of this vibration in regular 
hills and valleys worn on the dryer surface by the 
doctor. 

The effective method of combating this condition is 
to produce a doctor support with a high natural period 
so that it is entirely out of the range of driving mecha- 
nism impulse rates. 
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This is best done by using a stiff structure whose ratio 
of elastic modulus to weight is high. When it is con- 
sidered that the nature of the loading is torsion as the 
blade is rotated up against the drum, the natural selec 
tion is a tube or pipe for economical fabrication. 

The pipe, or tube, should be steel, and should be as 
large as is possible within the space limitations and have 
a comparatively thin wall, since the natural period is 
directly proportional to the square root of the moment 
of inertia and elastic modulus, and inversely as the 
square root of the weight. 

The support and mounting are shown in Fig. 17 


Finishing Section 


The calender frame (Fig. 18) is a variation of the 
press frame. Here, advantage is taken of the hollow 
section to incorporate the lever and pneumatic cylinder 
which loads the upper roll. This calender is small in 
comparison to most, but perfectly adequate for light 
weight papers. 

The reel is a further adaptation of the standard sec 
tion as are the slitter and rewinder. The unwind stand 
Fig. 19, however, is an example of the economic use of the 
flat gas-cut plate, the frame being a single plate set on 
two pads which serve as feet and bolting flanges. The 
bottom is scarfed out to permit mounting the roll 
bearings on the foot plate directly, and although these 
rolls are a part of the mechanism do not mount on the 
frame. 

As the paper is unrolled from the reels, the diameter 
is reduced, and since the rolls of paper rest directly 
upon the fixed drums, the centers move constantly 
inward until the cores rest on the driving drums. This 
construction requires that the bearing housing slide in 
guides. Here guides were provided by machining gas-cut 
slots in the plate frame. 

A mental comparison can be drawn of the relative 
cost of this structure as built up of a single gas-cut plate 
and two small rectangular pads—and the cost of produc- 
ing similar castings where only two such units are 
required 
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New Design of Fuel Oil Heaters 
Conserves Material 


By H. S. Card* 


ATERIAL economies are reflected in the design 
of fuel oil heaters installed in the Liberty Ships 
l that are under construction for the Maritime 
Commission. A few of the details of this equipment 
indicate the extent to which modern refinements in 
fabricating and welding practice are advantageously 


tio F ysed in the construction of this huge cargo fleet which is 
al depended upon to carry a very large share of the supply 
the [NN burden throughout the War Emergency. 
— 5 lhe hull of the Liberty Ships has a double bottom ex- 
me tending from peak to peak. This bottom is all tightly 
ms welded, making it suitable for carrying either fuel oil 
oa r salt water ballast. The fuel oil compartments are 
is TERE therefore in a comparatively cold location, making it 
ent necessary to provide some means of heating the fuel, for 
the B® the double purpose of making it flow more readily and 


f improving the combustion rate. Two fuel oil heaters 
are installed in the engine and boiler room of the ship. 
Each of these heaters has a capacity to heat 35,000 Ib. 
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per hour of bunker C fuel oil from 100 to 230° F. when 
supplied with steam at 125-Ib. gauge pressure. 

_— . ‘ snecialize i » f- ieati Court Br n Fintube ( Elyria, O 
the af pears yong a who "he eanmine a the ep agpme Fig. 1—Formed Steel Channels Are Welded to Wall of Plain 
ow fa O. neat trans quipment have participatec in the Tubes to Produce Fintubes 
ier construction of the fuel oil heaters. The design of the wn 

heaters under discussion makes use of fintubes, which round tube; second, the welding of formed channels 
in —_ of electric-welded steel tubes to which longitudinal to the tube wall. The fins provide a very large increase 
” ‘shape strip steel channels have been resistance welded in exterior surface for the flow of heat from the hot steam 
4 on the outside. Thus, two electric resistance-welding to the cold oil. The fact that the fin is continuously 
od processes are used to produce the heat transfer tubing: welded to the main tube, providing a solid bond between 
rw irst, the welding of the rolled strip material to produce a_ it and the tube wall, assures a continuous and efficient 


heat transfer. The material savings are derived from 
* Formed Steel Institute, Cleveland, O the fact that the heat transfer capacity per lineal foot 
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Fig. 2—Fuel Oil Heater Units Being Pressure Tested Before Shipment 
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of the fintube is very high on account of the increased 


surface. In other words, one fintube can deliver the 
heat transfer service that would require several bare 
tubes of the same length. Further gains resulting from 
this effect are a smaller pressure drop, the possibility 
of using smaller shells of less weight and a considerable 
increased heat transfer capacity. By changing the num- 
ber and depth of the fins it is possible to proportion the 
primary and secondary surfaces to the heat transfer 
coefficient of the material being heated or cooled, thereby 
compensating for a deficiency in the heat transfer rate 
of one or the other of the materials. 


The welding method used in the manufacture of the 
fintubes results in what is literally a one-piece tube 
permitting the heat to flow freely between the central 
member and the fins, and avoiding the opening up of any 
cracks or joints under expansion and contraction due t, 
diameter changes. There is a considerable saving in 
steel tonnage which results from the use of fuel oil 
heaters built to this design, and still more important 
is the saving of thousands of feet of steel tubing for which 
there is a very heavy demand in connection with 


d lany 
phases of the War Production Program. . 


Residual Stresses in Welded Structures 


By Robert 


IKE most of the problems which arise in connection 
with electric arc welding, residual stresses may 
profitably be studied in some of the prior crafts 

of metal working. No small part of the difficulties we 
have had with residual stresses, and they have been 
many, come about because the practitioner has come 
upon the art and science of welding with the admonition 
that he would be dealing with something wholly new 
that was so far in advance of anything else that all prior 
craft could be neglected. I doubt that we shall ever 
discover anything that will not have its roots in what has 
gone before. 

The most logical place to find prior craft in the matter 
of residual stresses is in the steel foundry. A steel cast- 
ing and a welded structure have much incommon. The 
welded structure ends up by being steel made by rolling, 
and held together by welds which are steel castings. So 
far as I have been able to find out, and I have had con- 
siderable acquaintance among able steel foundrymen, 
there is no single kind of erratic behavior we have ever 
known of in steel castings that had not been stress re- 
lieved, that has not had its match in welded steel con- 
struction that had not been stress relieved. In both 
cases, the structures squirm when being machined; 
they crack before getting into service; they virtually 
explode when subjected to impact in cold weather; they 
fail with a fracture showing that no plastic deformation 
took place. The erratic part of it lies in the fact that of 
two apparently identical structures or castings, one will 
fail and the other will not. Everyone knows what 
the steel foundry did to overcome the difficulties—they 
stress relieve the castings in a furnace, either as an in- 
cident to heat treating or as a separate safeguarding 
operation. 

Stress relieving a welded structure in the furnace does, 
in fact, prevent erratic behavior from residual stresses 
incident to welding. If welding procedure has been 
such as to leave small cracks or extremely high residual 
stresses, the structure may crack locally in the furnace 
operation. This happens also in steel castings and in 
both cases proper welding repairs may be made. 

We have three other cases to consider, the one in 
which the structure is of such a shape as to permit easy 





anon at the Annual Conference, Cleveland Section, A.W.S., May 14, 
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mechanical stress relief by loading, the structure which 
is so large that it cannot be put in a furnace and the 
case of welding techniques designed to prevent high 
residual stresses. 

A cylindrical or spherical tank made up of welded 
components is easy to stress relieve by internal hydraulic 
pressure in excess of the working pressure and this 
method is approved by the A. S. M. E. Code for certain 
classes of unfired pressure vessels. In the vessels having 
heavy plate and of a class the failure of which would 
cause death and great destruction, stress relieving in the 
furnace is required. Many welded structures for 
mechanical purposes are effectively stress relieved by 
loading applied by hydraulic cylinders, by application of 
weights or otherwise producing unit stresses greater than 
the working load. What happens is that metal which is 
highly stressed incident to the welding operation simply 
passes through the yield point into the plastic range oi 
deformation, thus dissipating the local residual stress 

A large oil storage tank, a bridge or a ship represents 
the case of the structure being too large to get into a 
furnace. But here the solution to the problem of eli 
minating erratic behavior may be worked out along the 
same lines that have been proved in pressure vessels. 
An oil storage tank is required to be filled with water 
This will stress the structure beyond its normal unit 
stresses when filled with oil and stress relieve it very 
effectively. A bridge may be loaded with whatever 1s 
the most convenient, water tanks, sand bags. A ship 
may be loaded with water in her ballast tanks. 

Some structures may be stress relieved by their first 
service loading. This requires the exercise of com- 
siderable judgment, where no previous experience with 
the type of structure involved is available. The im- 
portant question, which arises where no previous exper 
ence is available, is related to the design of the structurt 
itself and whether residual stresses might cause «is 
astrous failure on first loading. A welded crane girder 
as now commonly designed illustrates the case 0! 
structure which is not likely to fail on first loading ' 
gardless of residual stresses. A poorly designed ship ' 
an example of a structure which may fail on first applica 
tion of service loading. The temperature at whic! 
first loading is applied whether service loading or 1°" 
the purpose of stress relieving will have an importat' 
effect. Thus a large crane shovel boom of welded co" 
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given its first loading in zero weather may fail 
in the plate due to residual stresses and low impact re- 
sistance of mild steel at low temperatures. There is 
,lways a certain amount of what might be called snap- 
ping and violent readjustment of a welded structure 
hich has not been stress relieved when the first loading 
is applied. This sets up impact stresses which at low 


struction 


‘emperature in combination with residual and loading 
tresses are likely to cause failure. — 

The case of using a welding technique to prevent high 
residual stresses incident to welding is most interesting. 
farly in the history of welding ships in this country the 
Navy adopted a formula for manual welding of ships 
«hich has stood the test of time. It is simple. Start 
welding amidships, weld outboard, fore and aft, up and 
iown, always stepping back. While it is difficult to 
weld up stepping back toward the center line—and I 
jo not believe much of it is done—the procedure is 
sound, and when the additional requirement of keeping 
the welding balanced on the hull is followed, it works 
wit pretty effectively. What the Navy does in terms 
‘loading for stress relief by use of water ballast is in- 
formation the Navy does not give out. 

Stepping back is a procedure which was taken directly 
from the prior craft of riveting. The practice does 
eflectively limit the degree of transverse residual stress 
but it does not affect the degree of longitudinal stress 
incident to the welding operation. Peening weld metal 
s it is applied and after both weld and plate have re- 
turned to ambient temperature is entirely effective in 
reducing residual stresses. The only valid objection to 
the practice is its cost. 

From the engineering point of view we would seldom 
rely for safety on the assumption that any of the pro- 
cedures designed to prevent or progressively reduce 
residual stresses had actually done so. There are too 
many doubts about whether a procedure was followed 
uid the result actually attained. If the structure were 
ii the type which should be stress relieved by loading be- 
lore any service loading is applied, we would apply the 
load regardless of the procedure. In this event peening 
whatever method was applied would be so much waste 
i time in so far as residual stresses are concerned. Cor- 
rect procedure and sequence of welding are matters of 
importance in the welded assembly to prevent cracks 
which would otherwise occur, excessive deformation, 
etc., during the period of fabrication. 

ln my experience since modern practices have been 
‘ollowed I have never seen a structure being stress re 
ueved by mechanical loading at a temperature above 
‘0’ F. fail where the cause could be clearly shown to be 
primarily residual stresses. I have seen structures fail 
‘or other causes under such loading. When the structure 
‘ails under these conditions no one gets hurt. The break 
is repaired by welding and retested. A break on such 
oading has a most salutary effect on the personnel. 

_ Taking into account physical properties of the steel in 
‘arge structures and those of the weld metal, it is difficult 
‘o conceive how residual stress could cause failure under 
static loading. Leaving armor plate out of considera- 
lon, weld metal has a higher yield point than steel plate 

mmonly welded. No one would intentionally apply 
‘ load which would produce unit stresses above the 
vield point of the steel. 


RESIDUAL STRESSES 


The purpose in removing or greatly reducing residual 
stresses is to protect the structure against failure due to 
reversal of stress, impact and erratic behavior due to 
biaxial and triaxial stresses. In dealing with the safety 
of the structure we are not concerned with whether failure 
originated in the weld or in the plate which has residual 
stresses incident to the welding. Unless the structure as 
a whole behaves under service loading exactly as if it 
were all one piece and made of the steel specified, its 
behavior is unpredictable. It will be unpredictable 
under the types of loading mentioned above so long as 
residual stresses are a factor in its behavior. 

It is a fact that we have no non-destructive method of 
evaluating residual stresses in a structure. Even experi- 
ence in building a number of identical structures of 
large size is unreliable. We can never be sure that the 
procedure and sequence were identical. 

The way in which we deal with residual stresses in 
welded structures to make the structures safe is based on 
a vast amount of practical experience in prior crafts of 
metal working as well as on the experience of large 
numbers of able men who have built large welded struc- 
tures successfully for many years. We are now in the 
most desperate and frightful struggle in our Nation's 
experience and the need for large welded structures is 
first on the list of urgency. Vast numbers of new and 
previously inexperienced personnel serve as workers and 
as supervisors and even engineers. It is to be expected 
that errors of judgment will be made, they undoubtedly 
have been made and will continue to be made. These 
things are just as unavoidable as the loss of brave and 
gallant officers and men on the field of battle due to their 
inexperience as soldiers. If the information I have is 
correct, the number of failures of large welded structures 
due to residual stresses, causing loss of life, is so small as 
to be one of the lowest h&@zards of the war. We will not 
know the whole story until after the war is over, and 
perhaps not then. I have undertaken to give a general 
over-all picture of methods of dealing with residual 
stresses in the hope that it will be useful to those who 
have to take the responsibility of making welded struc 
tures safe from failure due to these causes. 


xxx 


‘*The skipper said to the engineer, the parts of the new ship have 


not learned to work together yet 


‘Every inch of her has to be livened up and made to work with 
Our new little ship has to be sweetened yet and 
All the hundreds of little plates that 


its neighbor 
Nothing but a gale will do 
are riveted to the frames echoed the call, for each little plate wanted 
to shift and creep a little, and each plate, according to its position, 
complained against the rivets 

“And later, after the gale, there was just as much groaning and 
straining as ever but it was not so loud or squeaky in tone, and 
when the ship quivered, she did not jar stiffly, like a poker hit on 
the floor, but gave with a supple little waggle, like a perfectly bal 
anced golf-club 

“For when a ship finds herself, all the talking of the separate 
pieces ceases and melts into one voice, which is the soul of the 
ship.’ 


RUDYARD KIPLING 


Bernhardt, 


From ‘‘Mechanical Vibrations 






Working Out Techniques for Welding 
Armor Plate’ 


By E. G. Biederman’ 


HE arc-welding process has opened an entirely 

new field of manufacturing, that of welded tanks. 

The methods that have been developed can be 
used on every type of welded fabrication, in many cases 
to a big advantage on present work, and to a tremendous 
advantage on future fabricating work. 

Welded tanks are a necessity for saving human life. 
The riveted tank previously made would not stand 
the shell fire or shock, and this reason was enough to 
bring a new and better method to the front. This 
country must have thousands not hundreds of tanks. 
The are welding process was a logical choice. 

Through extensive developments, manufactures are 
holding tolerances that have previously been asked only 
from the machine tool industry and are learning every 
day that if more effort is put behind welding fabrication, 
the demand for machine tools is reduced tremendously. 
Riveting requires many times the amount of machinery. 
Most important is that through welding we will be able to 
manufacture tanks in large volumes and not be de- 
pendent on so many machine tools or on inadequate steel 
foundry capacity. 

Welding eliminates hundreds of pounds of butt straps. 
This means less weight per horse power and increase in 
performance. Welding process saves a large amount of 
machine tools due to flame-cut edges and absence of 
drilled holes. 


Early Trials 


We started welding operations with different ferritic 
welding rods. This ended in complete failure due to the 
high hardenability of the high-alloy armor plate, and 
because we did not preheat and postheat or anneal. 
Failure was due to excess cracking at the fusion zone. 
Under shock firing, such plates fell apart with first shot. 
In these early experiments we did not make detailed 
studies of warpage or try to hold close limits in manu- 
facturing due to the failure of the welds. 

If armor plate specifications are changed to low enough 
alloys with low hardenability, ferritic rods should do the 
work, but at this date such steels do not exist for manu- 
facturing purposes that will pass ballistic and shock tests 
as set up by the U. S. Army Ordnance Department. 

Next, tests were made with an austenitic electrode. 
This rod was more successful and sound welds were made 
which passed Aberdeen Proving Ground tests. Using 
the above rods, however, caused a series of troubles such 
as root bead cracking and excessive grinding and chipping 
was required. 


* The author describes a number of experiments conducted to determine 
the most successful methods for welding armor plate for combat tanks and 
shows which welds stand up best in ballistic impact tests. This paper won one 
of the awards in the recent $200,000 industrial progress award program con- 
ducted by The James F. Lincoln Arc Welding Foundation. Possible annual 
cost savings of almost $2,000,000,000 by arc welding were shown by the many 
papers submitted. This paper was also published in Jron Age, Jan. 21 issue 
This reproduction while not an exact copy has taken advantage of some of 
the editorial work of Jron Age, and acknowledgment is made herewith of this 
fact. 

t Fisher Tank Division, Flint, Mich. 
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Fig. 1—Standard H Plate Weldment Used at the Aberdeen 
Proving Ground for Subjecting Fabricated Armor Plate to a 
Ballistic Shock Test 


At this time, too, alloy rods were hard to get and it 
looked as if this rod would not be available for tank 
manufacture. 

Welding electrode manufacturers started to develop a 
lower-alloy rod for welding high-alloy armor plate oj 
high hardenability. Better results were obtained. 
There were less cracking in fusion zone and less cracking 
in weld metal. The material also had better ballistics 
for weld deposits. 

The deciding test is the shock test developed by Aber 
deen Proving Ground. This consists of an H-plat 
weldment 36 x 36 in., Fig. 1, wedged into a standard 
and fired at by a 75-mm. gun at 100 yd. The shell did 
not penetrate the weldment but was used to give the 
weld a very severe shock. The outcome was that besides 
saving alloys, a better rod was fottnd for manufacturing 
tanks. An actual saving of approximately 33° was 
made in the cost of welding electrode and in the use ot 
chrome nickel alloys. 


Welding Technique 


Present everyday welding procedures were found 1 
adequate in manufacturing tanks. There are very ie" 
fabrications in low carbon steel or otherwise that must 
stand inspection shock test of a 75-mm. shell fired poi’ 
blank or that must be held to such close tolerances ™ 
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This Type of Plate Preparation Has Not Proved Success- 
ful for Welding Armor Plate 

fig. 3—Exaggerated Example of Warpage Resulting from 

ra Shrinkage in a Single V-Type Weld 


Fig. 2 


Fig 2 


building. This meant a new development of plate edge 
preparation to keep warping to a minimum. 

All plate edge preparation is done with the flame- 
utting method. This means flame cutting must be held 
+) much closer tolerances. No edge for welding should 
he done otherwise because of the savings possible. If 
edges are machined it means tying up machine tools and 
labor and takes a lot more plant space. It is almost 
impossible to estimate this saving in dollars and cents, 
but it is tremendous. It has now been proved that a 
fame-cut edge can be held within limits for tank building. 

The single V of 15, 20, 30 or 40° has been in use as a 
standard plate edge preparation for normal welding 
fabrication. This preparation, however, has not been 
successful for welded tank manufacturing. 

A weldment made with a 30° included angle, Fig. 2, 
was very unsatisfactory. Despite use of extensive 
fixtures made to hold welded parts, warpage from shrink- 
ie, Fig. 3, could not be controlled. After trying 20, 
) and 45° single V’s, these angles were discontinued 
except for test purposes. 

lanks must be fabricated by welding and hold toler- 
unces Of '/g4 in. at places where parts bolt to the tank 
such as the front-end drive, suspension wheels, idler 
brackets, turret ring and a lot of other assemblies. 
Close dimensions like these have never been held before 
ona fabricated part. They were always welded and then 
machined. Even if it were possible to machine different 
areas of the tank, the machines are not available. That 
is why we must weld and hold tolerances just the same as 
machine parts. The double V was then adapted, Fig. 4. 
It takes double the edge preparation that a single V 
takes, but it was found to be the answer for weld strength 
ind the only possible way to hold tolerances throughout 
tank manufacturing on a production basis without using 
machine tools. 


Fig. 5 


Fig. 6 





The double V has been used before but never had to 
be held to tolerances required for tank production. A 
certain bead technique had to be used to control war- 
page. With a standard root bead, Fig. 4, shrinkage 
takes place and that is when the plates warp. The 
welded part must then be turned over and welded from 
the opposite side. This procedure must be followed to 
equalize stresses. When this is done, it is possible to 
hold dimensions without stress relieving and machining. 
Development of the root bead was very important as 
the root of the weld is the foundation of a good weld. 
First, root beads were welded with a 45° included angle 
and an opening. This is a very impractical procedure 
as the weld metal runs through and the back side must 
be chiseled out or ground, Fig. 4 (C). Chiseling is very 
bad on stainless steel as the metal is austenitic and work 
hardens. The chisel just pounds against a solid forma 
tion. Grinding, on the other hand is time consuming. 
Relatively it amounts to 30 min. of welding and 180 
min. of grinding. We discontinued the procedure be- 
cause it did not lend itself to the manufacture of tanks. 


Copper Backing Strip 


The next experiment of welding a root bead was with 
a copper backing. Two plates were set up with a 45” 
included angle and an opening. A copper bar was then 


. . \ 
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Fig. 4—The Trouble with a Double V Plate Preparation A Is 

That the Weld Metal Runs Through as at B and the Weld Metal 

on the Back Side Must Be Ground Out at C Since Chiseling 

Out Is Impractical on Austenitic Stainless Steels Which Work 
Harden 


Fig. 7 Fig. 8 


Fig. 5—Use of a Copper Backing Bar Prevents the Weld Metal from Running Through the Opening Left 
Between the Plates 

Fig. 6—Appearance of Top Side of First Bead Laid Down with the Copper Backing Bar Underneath, as 
Shown in Fig. 5 

Fig. 7—Appearance of the Under Side of the Weld Illustrated in Fig. 6, Showing the Effect of the Copper 


Backing Bar. 


The Concave Areas Make an Ideal Surface for Receiving Other Weld Beads 


Fig. 8—As an Experiment, a Mild Steel Strip Was Laid in the Opening Between the Double V Plate Edges. 
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This Technique Was Not Successful 


WELDING ARMOR PLATE 
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inserted in the under V and had about '/-in. clearance 
on each side, Fig. 5. It was then welded in down-hand 
position from the top side. 

After root bead was welded, the copper bar was taken 
out and the root bead was inspected from both sides. 
Figure 6 shows the top side and Fig. 7 the side where 
copper received weld metal. No grinding or chipping 
was necessary, and where copper received weld metal 
there was a concave surface formed which is an ideal 
condition for receiving other weld beads. There were 
not any voids, which make for an unsound weld, and the 
weld was in condition for receiving other beads by just 
removing the slag. 

The next test of a root bead was made with a mild steel 
strip between a double 50° included angle with an open- 
ing, Fig. 8. This method eliminated weld metal com- 
ing through but left voids between the strip and the 
weldment. This weld obviously was not good enough 
because it did not have complete penetration. 

It was then decided to weld the steel strip from one 
side and chip it out so a sound weld could be made, Fig. 9. 
But this procedure was eliminated because it was al- 
most impossible to chip strip out of corners or around 
bulkheads in the tank. It was then thought to use a 
gouging tip on an acetylene torch. Gouging the strip 
out was better than chipping but this was difficult to 
maneuver around corners of the tank and it left a certain 
amount of carbon deposit that was a detriment to the 
weld. This was eliminated as not being good for pro- 
duction and quality weld. 

We then developed a diamond-shaped or oval stainless 
steel strip that would not have to be chipped or flame 
gouged. This was successful as it would lend itself to 
production and would also make a good weld as complete 
penetration was possible, using the copper backup, Fig. 
10. 

Next came the problem of developing the proper bevels 
for welding. It was decided that a double 45° included 
angle with an opening would be tried as it would not use 
excess weld metal in heavy plate. A copper backup was 
used on these plates, the same as in Fig. 10. After a 
few H plates were tested ballistically it did not look as 
if our welds were good enough. Most all the breakage 
was what is commonly known as a fusion zone break. 
At this time we did not really know all the factors in- 
volved in a fusion zone break. 

We then decided to make other tests with a 50° 
included angle with an opening and a copper backup. 
After making a series of H welded plates this way, we 
found that the fusion zone cracks were almost entirely 
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Fig. 13 





Fig. 10 
Fig. oo ye. Out the Mild Steel Strip After a Bead Haq 


Fig. 9 


Been Laid on One Side Was Tried, But Was Abandoned 
Because of the Difficulty of Getting the Strip Out of Corners 
Flame Gouging Was Also Tried and Abandoned 


Fig. 10—Use of a Diamond-Shaped Stainless Steel Strip in the 

Opening Between the Plates Worked Out Successfully and 

Lent Itself to Production Inasmuch as no Subsequent Chipping 

or Gouging Is Required to Produce a Sound Base for the 
Other Beads 


the 


eliminated. The welding was done with the same welde, 
as before and using a weave technique. That told y. 
that the bevel used was very important when welding 
high-alloy armor plate with a high hardenability. 

We then decided to make a series of H welded tes: 
plates with different plate edge preparation. We fel; 
that if the test plates failed, so would the tanks fail 


Effect of Plate Bevels 


The first plate was prepared with a 25° included bevels 
as shown in Fig. 11. The second plate was prepare 
with a 45° included bevel, Fig. 12. The third plate was 
prepared with a top and bottom bevel of 90° includ 
angle, Fig. 13. The fourth plate was prepared with a to; 
and bottom bevel of 104° included angle, Fig. 14. Al 
H plate weldments were welded with the same rod and 
the same welder and all had a copper backing bar such as 
the figures show. 

After these plates were shock fired we then knew that 
the bevel played a very important part in welding and 
manufacturing tanks. It showed that a lot of fusio 
zone cracks occurred because the bevel was too straight 
and the hard zone at the fusion point would let go b 
cause it was almost in line with the line of shock. By 
keeping the hard zone from almost a direct line of fir 
we achieved very good results. 

These tests proved to us that no bevel should be les: 


than 45° and that if at all possible we should avoid bevels 
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backup 


Fig. 14 Fig. 15 


Fig. 11—This Welded Plate Failed to Pass the Shock Test Because the Angle of the Surface Adjacent to 
the Weld Was Not Great Enough to Prevent Shearing Action in the Brittle Area Next to the Weld 


Fig. 12—This Type of Weld Passed the Shock Test Because the Angle of the Surface Adjacent to the Weld 
Was Great Enough to Prevent Shearing Action in the Brittle Base Metal Area Next to the Weld 


Fig. 13—This Type of Weld Also Passed the Shock Test for the Same Reason as Given in Fig. 12 
Fig. 14—This Plate Also Passed for the Same Reason as Given in Fig. 12 


Fig. 15—Welds Will Generally Break Through on the Straight Side of Such a Joint Because the Hard Zone 
Created in the Parent Metal Is in Line with the Shock Created by the Projectile 
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= fig. 16—Combination Welding Fixture and Positioner. This 
) Arrangement Permits Turning Over the Subassembly After 
) Each Bead Is Laid so as to Equalize Stresses and to Use All 
a Down-Hand Welding 


= on one side and straight on the other side. Welds will 
venerally break through on straght side because hard 
yone is in line with shock, Fig. 15. All tests were made 
with same welder and same rod. After these tests we 
new which plate edge preparation was best. 

fhe next step was to prove what armor plate was the 
best for welding. Four types were agreed on. After 
receiving 16 plates, four from each source, we then pre 
red them all the same 45° included bevel with a root 
pening. All 16 plates were welded with the same 
welder, same rod and the same technique. 

\fter these tests, we were able to determine the most 
® weldable armor plate. The tests will also help the 
» armor plate manufacturer to make better plates for 
m welding. 





Electrodes Tested 


| We then decided to find out which rod was the best 
© ‘or welding armor plate. Again we took 16 plates but 
» all from one source and decided to weld them as follows 
Rod manufacture ‘‘A’’ four plates, Rod ‘‘B’’ four plates, 
Rod “C”’ four plates, Rod ‘“‘D"’ four plates. After these 
tests were completed we then knew which rod was the 
best. When we had this evidence all the rod manu 
 ‘acturers were informed and they changed their coatings 
.ccordingly. All are supplying 
satisiactory rods now. 


Considering the cost of such 


welding, savings from less rejects To 
can only be estimated, but they ( \t 
more than justify any cost of ex \ \ \e 


tensive experiments. A few more 


miles obtained from each tank in 
ictual combat may mean the win- 
ling of a crucial battle. 

Based on the experience and the 
data irom these tests, we started 
building fixtures and manufacturing 
As previously mentioned 





tanks 
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WELDING ARMOR PLATE 


the one big problem was warpage and how to con 
trol it. 

All the fixtures were designed so that all welds could 
be made down hand and that fillet and butt welds could 
be made from both sides. This latter requirement is 
necessary in order to equalize stresses. Figures 16 and 
17 show typical fixtures and positioners which permit 
turning the work over for welding the underside. 

The first tank was welded on a surface plate and it was 
difficult to equalize welding from both sides. We im 
mediately found that by neglecting the equalizing tech 
nique our dimensions were very hard to control. Also, 
we had welds that sheared apart due to stresses from 
welding more on one side than the other. From this 
trouble we learned that it is necessary to equalize the 
shrinkage stresses on all of our welds. It was then found 
that our dimensions were easy to hold and we did not 
encounter any more weld cracking or shearing from warp 
age or stress from welding. Each part is first made as a 
subassembly, then checked OK, so it ean be set up in the 
next fixture easily and quickly 

After quality is determined, equalizing stresses is the 
biggest factor in welding tanks. It means you can make 
up subassemblies and know they will fit into the following 
fixture and assembly quickly. Also, when the tank is 
completely welded, it will stay in good condition longer 
If you do not equalize the welding stresses, undue work 
or shock stress at some point that is already stressed to 
its maximum will fail. The welds break or twist to 
favor the stress. If subassembly methods are used, it 
will be possible to build many more tanks due to the fact 
that parts can be welded any place and final assembly 
involves only a few big fixtures, instead of having all 
final assembly fixtures. This is a very vital necessity 
in saving time, fixture expense, floor space and machine 


tox ‘Is 
’ 


Vital Saving Made in Labor 


Labor savings also can be effected as the smaller fix 
tures can be worked from the floor; the men must climb 
into the larger fixtures. Hence, in using more small 
fixtures and less large fixtures, welding operators will be 
able to weld more inches per hour. This is important 
as welders will be scarce Estimated saving with this 
layout can be tremendous 

The main objective is to produce tanks and armored 
vehicles in the least time possible, and have equipment 
superior to any that will be met in combat. To ac 
complish this, the foregoing techniques were worked 
out and are recounted in this article for one purpose 
to win. This objective can be attained by getting into 
production quickly and by producing faster for less 
money. 

The real savings can only be determined by the value 
placed on our winning the final decision. 
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Fig. 17—Another Type of Fixture Used in Welding Large Tank Components 
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Skill and Ingenuity of 
Arc-Welding Job Shops 
Shown in Production of 
Numerous Small Items 


By C. M. Taylor* 


PERATORS of job shops throughout the country 
are demonstrating their knowledge of electric 
arc-welding design and techniques through prac- 

tical application on a multitude of small welding jobs. 

Figures 1 and 2 illustrate one typical example. In this 
case, a soft drink manufacturer, unable to obtain addi- 
tional clamps needed for his bottling machines, sub- 
mitted the problem to a local welding shop. 

Using one of the standard cast-iron clamps as a guide, 
the welder fabricated new clamps by arc welding to 
gether 3 pieces of l-in. square bar stock, and rounding 
the edges by grinding as shown at left (Fig. 1). 


* Vice-President, The Lincoln Electric Co., Cleveland, Ohio 


Fig. 1—Partially Complete Clamp (Left) Weld-Fabricated to 


Duplicate Cast-Iron Clamp (Right) 





Fig. 3—Agitator Frame for Sewage Disposal Plant Is Arc 

Welded at Corners After Forming Two Pieces of Angle Iron 

Into Ell Shape. A Quantity of These Frames Was Completed 
in a Few Hours 


The bar stock was placed in a positioning fixture s 
that the pieces formed a full corner joint. Welds wer 
applied to both sides of the joint, several passes bei 
necessary to fill the outside vee opening. 

Holes were then drilled in the ends, one hole being 
threaded for the thumb screw. 

The arce-welded clamp shown at right (Fig. 2 


X 


2) was much 
stronger than the original clamps and excessive break 
ing, experienced with the cast clamp, was eliminated 


in Fig. 3. These frames, produced in quantity, are of: 
piece construction, requiring simple butt welds at the tw 
corner joints. 

The frames, which are 17 
by a sewage disposal plant. 

Electrode size used was '/s-in. Entire frame 
shaped, arc welded, and excess weld ground smooth 1 
less than '/2 hr. 

A unique work table built of salvaged scrap metal | 
an Ohio operator is illustrated in Fig. 4. 

An old automobile transmission shaft with sockel 
joint was used as the principal part of the positioning 1 
ture shown at center in Fig. 4. 

The weld-fabricated “‘C’” clamp welded to th 
has a nut on the end to accommodate a thumb screw. _ 

A circular plate of '/2-in. iron forms the bed o! th 
table which can be revolved in either direction. 

Several sizes of iron blocks are fillet welded ' 
table top for forming operations. 


2 in. by 40 in., were ordered 


is cul 





Fig. 2—The Finished Arc-Welded Clamp (Right) Shown Is 
Typical of Small Jobs Turned Out by a Job Welder. Old 
Cast-iron Clamp Is Shown at the Left 


on 
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A simple arc-welded frame of 1-in. angle iron is shown 
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fig. 4—Efficient Rotating Work Table with Positioner and 
forming Fixtures Arc Welded of Scrap Material. Plough 
Share, Rebuilt by Electric Arc, Is Shown in Positioner Clamp 







[wo-inch pipe sections were arc welded on an angle 
to the 6-in. pipe base for holding extra electrodes. 

The table increases the efficiency of the welder and 
helps him increase his volume by speeding up the work. 

Figures 5 and 6 illustrate 2 hand trucks made for use 
round the welding shops. 
lhe lighter-weight truck (Fig. 5) consists of 2 lengths 
f l-in. tubing, with connecting members of 1'/s-in. strap 
iron. 

Scrap plate '/s-in. in thickness was cut, formed and 
welded to construct the base of the framework. 
re [Wheels and axle are from a discarded lawn mower. 








Fig. 5 Fig. 6 


Fig. 5—Light-weight Hand Truck Arc Welded of Scrap Metal 
and Old Lawn Mower Wheels and Axle 

Fig. 6—-Heavy-duty, All-welded Hand Truck for Carrying 
Heavy Parts and Machinery Around Shop 


Truck is used for conyeying items weighing up to 500 
Ib. 

The heavy-duty hand truck (Fig. 6) is of similar arc 
welded construction and is exceptionally light in weight 
as compared to the heavy machinery and parts it can 
carry. 

Savings for welding shop operators and customers alike 
are being effected daily in hundreds of communities where 
arc welding has become the standard fabrication and 
repair practice. 
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Aunual Meeting 
AMERICAN WELDING SOCIETY 
WEEK OF OCTOBER 18, 1943 


SOCIETY HEADQUARTERS—HOTEL MORRISON, CHICAGO 


In order not to be disappointed, members of the Society are urged to make reservations 
promptly by writing to Leonard Hicks, Jr., Morrison Hotel, Chicago. It is imperative that 
these letters mention the name ‘American Welding Society Convention. 

The rates for single rooms are $3.30, $3.85, $4.40, $5.50. The rates for double rooms 
are $4.40, $4.95, $5.50, $6.60, $7.70, $8.80. Rooms with twin beds are from $5.50 up. 
A large number of suites are available ranging in price from $9.90 on up depending upon 
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Inasmuch as it is believed that the Hotel will be filled, members are requested to indicate 
their exact stay so that the rooms may be rented to members coming in later 








JOB SHOP WELDING 
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(Continued from page 503 

Cutting Tools. Reclamation. Tool Salvage by Welding, L. C 
Gorham. Welding Engr., vol. 28, no. 5 (May 1943), pp. 35-37 

Cutting Tools. Welded Composite Steel Tools, A. M. Gruner 
Tool Engr., vol. 11, no. 12 (Dec. 1942), pp. 89-91. 

Cutting Tools. Butt Welding High-Speed Steel. 
vol. 175, no. 4549 (Mar. 19, 1943), pp. 239-240. 

Dies. Design of Welding Embosses and Locating Buttons in 
Stamping Manufacture, S. R. Cope. Tool Engr., vol. 11, no. 12 
(Dec. 1942), pp. 80-85. 

Electric Conduits. Welded Cable Ducts. 
vol. 42, no. 4 (Apr. 1943), pp. 35 and 127. 

Electric Welding, Arc. Arc Welding in Wartime Redesign, S 
Birkland. Metals & Alloys, vol. 17, no. 4 (Apr. 1943), pp. 760-763. 

Electric Welding, Arc. Atomic-Hydrogen Welding 
ment. Engineer, vol. 175, no. 4545 (Feb. 19, 1943), p. 160. 

Electric Welding, Arc. Developments of Arc Welding in 1942, 
R. F. Wyer. Sheet Metal Worker, vol. 34, no. 2 (Feb. 1943), pp 
28-29. 

Electric Welding, Arc. Arc Welding Electrodes, H. O. Westen 
darp, Jr. Iron Age, vol. 151, nos. 17 and 18 (Apr. 29, 1943), pp 
39-41 and (May 6), pp. 62-66. 

Electric Welding, Arc. Comparable Arc Welding Electrodes 
Iron Age, vol. 151, no. 19( May 13, 1943), pp. 72-78. 

Electric Welding, Arc. New Electrodes Expand Uses of Alter 
nating-Current Arc Welding, H. Lawrence. Steel, vol. 112, no. 16 
(Apr. 19, 1943), pp. 98 and 124-128. 

Electric Welding, Arc. Welding Electrodes, J. W. Miller. Wire 
& Wire Products, vol. 18, no. 5 (May 1943), pp. 279-281 and 312 

Electric Welding, Arc. Fleet-Fillet Welding. Engineering, vol 
155, no. 4019 (Jan. 22, 1943), pp. 66-67. 

Electric Welding. Arc Welding in Gas Plant Maintenance, 
E. W. P. Smith. Am. Gas Assn.—Proc. for meeting Oct. 5-6, 
1942, pp. 401-414. 

Electric Welding, Arc, Heliarc Process. Arc Welding of Mag 
nesium Alloys, W. S. Loose and A. R. Orban. Sheet Metal Indus 
tries, vol. 17, nos. 191 and 192 (Mar. 1943), pp. 503-512, 514 and 
516 and (Apr.) pp. 693-694 and 696. 

Electric Welding, Arc. Redesign of Heavy Sections for Welding 
and Rehabilitation, G. B. Forbes. Industry & Welding, vol. 16, 
no. 3 (Mar. 1943), pp. 61-62 and 64-65. 

Electric Welding. Engineering Fundamentals and Technique of 
Fillet Welding with ‘Free Flowing’’ Electrodes, J. R. Morrill 
Industry & Welding, vol. 16, nos. 3 and 4 (Mar. 1943), pp. 27-28 
ind 52-53 and (Apr.) pp. 49-54. 

Electric Welding. Engineering Data Sheet No. 31I—NEMA 
Welding Electrode Standards. Welding Engr., vol. 28, no. 4 (Apr 
1943), p. 67. 

Electric Welding Machines. Arc Welding Generator, K. S 
Stewart. Elec. News, vol. 52, no. 7 (Apr. 1, 1943), pp. 32-34. 

Electric Welding Machines. Spot Welding of Aluminum and 
Aluminium Alloy Sheet Metal with 60 kva Machine, R. Irmann 
Engrs.’ Digest, vol. 4, no. 3 (Mar. 1943), pp. 70-73. 

Electric Welding, Resistance. Hammered Resistance Welding, 
A. L. Pfeil. Welding Engr., vol. 28, no. 4 (Apr. 1943), pp. 36-38 
see also Industry & Welding, vol. 16, no. 3 (Mar. 1943), pp. 38-39 
and 51. 

Electric Welding. Resistance Welding Progress, W. Bernard, 
Jr. Instn. Engrs. Australia—J., vol. 15, no. 1 (Jan. 1943), p. 12 

Electric Welding. Resistance Welding Under Water Improves 
Quality. Industry & Welding, vol. 16, no. 4 (Apr. 1943), pp. 63-65 

Electric Welding. Underwater Resistance Welding of Stranded 
Wire. Iron Age, vol. 151, no. 16 (Apr. 22, 1943), p. 60 

Glycerine Usage in Metal Treatment. G. Leffingwell and M 
A. Lesser. Metal Finishing, vol. 41, no. 5 (May 1943), pp. 272 
274. 

Hydraulic Turbines, Welding. Brazing 7,100 Hp Turbine 
Speed Ring, C. B. Clason. Welding Engr. vol. 28, nos. 4 and 5 
Apr. 1943), pp. 29-31 and (May), pp. 48-50. 

Jigs and Fixtures. Automatic Arc Welding without Aid of 
Mechanical Appliances, G. Hafergut. Sheet Metal Industries, 
vol. 17, no. 193 (May 1943), pp. 880, 882. 

Locomotive Tire Maintenance, G. D. Morgan. Southern Power 
& Industry, vol. 61, no. 5 (May 1943), pp. 96, 98 and 100 

Machinery, Maintenance and Repair. Bronze Welding in 
Sheet Metal Fabrication Shop, A. J. T. Eyles. Sheet Metal Indus 
tries, vol. 17, no. 193 (May 1943), pp. 874-875. 

Metals. Hard Surfacing of Metals. Mech. World, vol. 113, no 
2938 (Apr. 23, 1943), pp. 437-438. 

Metals, Straightening. Warpage Corrected by Flame, C. W. 
Hale. Am. Mach., vol. 87, no. 8 (Apr. 15, 1943), p. 91. 

Motor Buses and Trucks. Reclamation of Worn Parts of Road 
Motor Vehicles. Engineer, vol. 174, no. 4550 (Mar. 26, 1943), pp. 
255-256. 

Oil Field Equipment. Fabricating Special Machine Tools by 
Welding, J. M. Wiley. Petroleum Engr., vol. 14, no. 7 (Apr. 1943), 
pp. 86 and 88. 

Oil Tankers. New Design for Tanker Bulkheads. 
vol. 175, no. 4549 (Mar. 19, 1943), p. 231. 


Engineer, 


Elec. Contracting, 


Equip- 


Engineer, 


Oxyacetylene Cutting Kinks for Cutting Operator. Oxy 
Acetylene Tips, vol. 22, no. 2 (Apr. 1943), pp. 71-72 

Oxy-Gas Cutting. Propane as Cutting Fuel, G. E. Stedman 
Iron & Coal Trades Rev., vol. 146, no. 3916 (Mar. 19, 1943), pp 
4125-426 

Oxyacetylene Welding, Terminology. Oxy-Acetylene Welding 
and Cutting Terms You Should Know. Oxy-Acetylene Tips, vol 
22, no. 2( Apr. 1943), pp. 53-64 

Oxy-Gas Cutting. Steel Cutting with Natural Gas in Ship 
yards, E. L. Kells. Western Metals, vol. 1, no. 3 (Mar. 1943), pp 
9992 

Oxy-Gas Welding. 
Cutting, E. Christie 
1943), p. 76 

Penstocks. Welding Innovations for High Dams, G. L. Yetter 
Elec. West., vol. 90, no. 4 (Apr. 1943), pp. 65-67 

Presses, Hydraulic How H-P-M Hydraulic Presses Make 
Nickel Alloy Welding Rod. Hydraulic Press, no. 35, 1943, pp 
14-17 

Pressure Vessels Fabrication and Testing of Fusion Welded 
Pressure Vessels, S. H. Griffiths. Eng. Inspection, vol. 8, no. 1 
Spring, 1943, pp. 4-23 

Shipbuilding. Application of Flame Cutting and Automati 
Welding in Shipbuilding. R. E. Dore and R. R. Sillifant. Ship 
bldr. & Mar. Engine-Bldr., vol. 50, no. 407 (Annual Int. No Apr 
1943), pp. 164-167 

Shipbuilding. Developments in Welded Ship Construction, J 
L. Adam. Shipbldr. & Mar. Engine-Bldr., vol. 50, no. 407 (Annual 
Int. No.) (Apr. 1943), pp. 124-126 

Shipbuilding Forged-Spot’’ Welding for Use in Shipbuilding 
and Other Constructional Work, G. H. Wright, H. E. Dixon and 
C. E. Pearson. Shipbldr. & Mar. Engine-Bldr., vol. 50, no. 407 
Annual Int. No.) (Apr. 1943), pp. 168-169 

Shipbuilding. Joints and Plate Preparation for Manual and Ma 
chine Welding, as Used in Ship Construction, D. Arnott n 
& Welding, vol. 16, no. 4 (Apr. 1943), pp. 32-34, 68, 70-71 and 73 

Shipbuilding. Ships Welded on Production Line, G. F. Wolf 
Metal Progress, vol. 43, no. 4 (Apr. 1943 p. 550-554 

Shipbuilding. Some Observations on Ship Welding, D. Arnott 
Shipbldr. & Mar. Engine-Bldr., vol. 50, no. 407 (Annual Int. N 
Apr. 1943), pp. 160-163 


Propane and Coal Gas in Welding and Metal 
Engineering, vol. 155 no. 4019 (Jan. 22, 


Shipbuilding. Subassembly Welding and Erection, G. \V. Slott 
man. Mar. Eng. & Shipg. Rev., vol. 48, no. 5 (May 194 { 
176-188 

Shipyards, Equipment Electrical Hquipmen f Shipyard 


H. M. Coatsworth. Shipbldr. & Mar. Engine-Bldr., vol. 50, no 
407 (Annual Int. No.) (Apr. 1943), pp. 170-172 

Steam Turbines, Marine, Maintenance and Repair Saving 
Steam Turbine, J. Schuman. Welding Engr., vol. 28, no. 5 (May 
1943), p. 62 

Steel Heat Treatment. Straightening Heat-Treated Par G 


B. Berlien. Steel, vol. 112, no. 11, 13, 15 and 18 (Mar 
pp. 114 and 137-138, (Mar. 29), pp. 74 and 98, (Ay 
and 140 and (May 3), pp. 98 and 140 

Steel Plates, Reclamation 
with Welding, I. T. Priesand 
3 (Mar. 1943), pp. 48-49 


Salvaging Special All 


Industry & Welding 


Steel Plates Flame Shrinking Galvanized Plat 
Generating Obnoxious Fumes, A. Lak« Steel 

Apr. 19, 1943), pp. 108-109 and 130 

Steel Plates. Shrinking Galvanized Steel, C. R. Go \ 


ing Engr., vol. 28, no. 5 (May 1943), p. 4 


Steel Plates, Metal Clad. Clad Steel ‘‘Sandw Wel y 
Carbon Arc, T. S. Fitch and L. W. Townsen [1 Ay vo 
151, no. 17 (Apr. 29, 1943), p. 41 

Tubes, Manufacture. How Heaters Are Made for America 
Flagships. Aviation, vol. 42, no. 5 (May 1943,) pp. 236-237, 394 

Tubes, Welded Steel. Production Speeded on Welded Seam Ih 
let Elbows. Aviation, vol. 42, no. 5 (May 1943), pp. 199, 395 


Tubes, Welded Steel. Reclaiming Alloy Stil 
troleum News, vol. 35 no. 18 (Sec. 2) (May 5, 1943), 1 21 4 

Welders, Training. Aircraft Welders Need Special Training 
Am. Mach., vol. 87, no. 10 (May 13, 1943), pp. 112-113 

Welds, Magnetic Testing. Electro-Magnetic Crack Detection 
in Welded Tubular Structures. Engineer, vol. 175, no. 4546 (Feb 
26, 1943), pp. 178-179 


Welds, Testing. Crack Detection Aircraft Production, vol 
5, no. 54 (Apr. 1943), pp. 201-202 
Welds, Testing. Mechanical Testing of Materials with Special 


Reference to Testing of Welds, V. E. Green. Eng. Inspection, 
vol. 8, no. 1, Spring, 1943, pp. 24-28, 36 

Welding. Application of Scientific Welding, C. W 
Indus. Heating Engr., vol. 5, no. 17 (Jan. 1943), pp. 9-10 

Welding. Practical Control of Quality in Welding, W. J. Thaw 
Mech. World, vol. 113, no. 2936 (Apr. 9, 1943), py 5-37 

Welding. Preparation for Welding. Sheet Metal Worker, vol 
34, no. 3 (Mar. 1943), pp. 29-32 

Welding vs. Forging Replacement of Forgings with Weld 
ments. Industry & Welding, vol. 16, no. 3 (Mar. 1943), pp. 25-26 
and 67-69. 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = 


RELATED 


EVENT S 





BY-LAW AMENDMENTS 


At the Board of Directors’ Meeting 
held on June 10, 19438, the following By 
Law Amendments were approved. In ac 
cordance with the established policy of 
the Society, these Amendments are pub 
lished in THE WELDING JOURNAL 30 days 
in advance of their submittal to the voting 
membership. The Amendments here of- 
fered are the result of careful study on the 
part of the various committees concerned 
with the effects of such changes. The 
Sections of the Society have been given 
opportunity to review them and the Sec 
tion Advisory Committee reported to the 
Board of Directors that these Amend 
ments received approval by a majority of 
the Sections 
and explanations are in italics.) 


Article I, Section 2—'' Membership” 


Members.—An_ Associate 
Member shall be an individual interested 
in the science, art and practice of welding 
and allied processes, with the right to vote 
but not to hold office except in Sections as 
may be provided for by the By-Laws of 
the Section.”’ 

The separate grade for ‘Operating”’ 
Member shall cease on September 1, 1943, 
except that present Operating Members may 
continue in this status until the expiration 
of a period of two years (consecutive or 
otherwise) in which they hold membership 
in this grade. At the end of the two-year 
period, the Operating Member shall auto- 
matically be moved to the ‘Associate’ grade.” 

“Student Members.—A Student Mem- 
ber shall be an individual who is actually 
in attendance at a recognized college or 
university, taking a course leading to a de 
gree, without the right to vote or to hold 
office except in Sections or Student Chap- 
ters as may be provided for by the By- 
Laws of the Section or Student Chapter 
At the termination of the fiscal year or 
status as a student, affiliation as ‘Student 
Member’ shall cease.’ 


‘* Associate 


Article II, Section 1—‘Dues”’ 


Delete—‘‘Operating Members (resident) 
—$5.00. Operating Members (foreign) 
$10.00.” 

Article III, Section 3 (New)—‘' Section 
Boundaries”’ 


“The bounds of each Section of the 
AMERICAN WELDING Society shall be 
established by the Board of Directors.” 

Reletter present Sections 3 and 4 to 
Sections 4 and 5. 


Article IV (New)—‘‘Student Chapters” 


Section 1. A Student Chapter in affilia- 
tion with the AMERICAN WELDING So- 


(Editorial Note: Changes, 


CIETY, composed of students of schools ol 
engineering of recognized reputation, 
may be organized upon favorable vote by 
the Board of Directors. Authority for 
the organization of a Student Chapter at 
any institution shall automatically lapse 
if not used within one year from the date 
granted. The name of such an affiliated 
society shall be ‘“‘The ———— Student 
Chapter of the AMERICAN WELDING So- 
CIETY.” 

Section 2. The qualifications required 
of a proposed Student Chapter shall in 
clude: 


(a) An organization of students in an 
engineering school of approved 
standing 


~ 


) The endorsement of the application 
by the head of one of the Engi- 
neering Departments of the 
school. 

(c) A minimum membership of 15 stu- 
dent members of the AMERICAN 
WELDING SOCIETY. 

(d) A Faculty Adviser to the Student 

Chapter whose duties it shall be 

to consult with and advise the 

Student Chapter on matters re- 

lating io the general conduct of 

the chapter. The Faculty Ad- 
viser shall be a member, Associ- 
ate member, or Honorary mem- 

ber of the Society and shall be a 

member of the faculty of the 

engineering school at which the 

Student Chapter is organized. 


Section 3. The By-Laws of a Student 
Chapter shall not conflict with any pro- 
visions of the Constitution or By-Laws 
of the AMERICAN WELDING SOCIETY 

Section 4. Each active Student Chapter 
shall receive from the Society at the be- 
ginning of each academic year $25 to be 
used for expenses in promoting the activi- 
ties of the chapter. 

Section 5. Each Student Chapter shall 
submit to the Board of Directors an annual 
report not later than the end of each aca- 
demic year, which shall include: 


(a) A summary statement of the meet- 
ings held during the academic 
year; giving the date of each, 
the attendance, the principal 
speaker and his subject, and other 
pertinent information. 

(b) Names of the officers and the mem- 
bers by classes, at the date of the 
report. 


Section 6. Any address or paper pre- 
sented before a Student Chapter may be 
offered for publication to the AMERICAN 
WELDING Society under the general pro- 
visions established for this procedure. 
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Section 7. Applications for the estab 
lishment of Student Chapters in the 
AMERICAN WELDING SocrIETY shall be 
made to the Board of Directors 

Section 8. A Student Chapter may be 
disbanded upon the approval of the 
Board of Directors, if it becomes inactive 
or if its continuance is considered not for 
the best interest of the Socrety. NoStu 
dent Chapter shall be considered active 
unless it holds at least three meetings 
during the academic year. 

Renumber present Articles IV to XIV, 
inclusive, as V to XV, inclusive 


Present Article IV ‘‘Officers 


Section 1. The officers of the Society 
shall be a President, a First Vice-Presi 
dent,a Second Vice-President, seven Distri« 
Vice-Presidents, a Treasurer, three Junior 
Past-Presidents, and twelve Directors-at 
Large. There shall also be a Secretary 
appointed by the Board of Directors. 

Section 5. The Board of Directors shal 
consist of the President, the First an 
Second Vice-Presidents, the seven Distrii 
Vice-Presidents, the three Junior Past 
Presidents, the Treasurer, and the twelv: 
Directors-at-Large, and such Honorary 
Directors, not exceeding three in number 
as may be elected from time to time, b 
unanimous vote of the Board of Director 
etc 


Present Article V, Section 1 
cal Districts’’ 


‘Geograph 


There shall be seven districts known a 
No. 1 the New York and New England 
No. 2—the Middle Eastern; No. 3—th« 
Southern; No. 4—the Central; No. 5 
the Mid-Western; No. 6—the Mid-South 
ern; and No. 7—the Western Districts, 
the boundaries of which shall be deter 
mined by the Board of Directors. 


Article VIII, Section 1—‘‘ Committees”’ 


(1) An Educational Committee whos¢ 


duties shall be to stipulate and promote 


educational activities pursuant with the 
aims and purposes of the Society. 

(m) A Committee on Awards consisting 
of five individuals each serving for a pe 
riod of five years. The appointment shall 
be arranged in such a way that one mem 
ber shall retire on the adjournment of each 
Annual Meeting. The member senior in 
respect to service shall be Chairman. It 
shall be the duty of this Committee to 
make the awards and nominate those to 
present honorary lectures at the Annual 
Meeting and to arrange for the presenta- 
tion of such medals, certificates or othet 
awards as may be authorized by the 
Board of Directors. 





ee 














A Flag with 46.200 Stars 


Tue service flag of the Bell System 
had 46,200 stars on May 1. It has a 
lot more now. Telephone men and 
women are serving with the armed 
forces everywhere. 


Those who are right in the middle 
of the fighting realize especially the 
importance of the telephone job 
back home. 


“Tell the gang.” their letters say, 


“to keep on plugging. 


“We wouldn't have the stuff for 
fighting if the rest of the Bell Sys- 
tem wasn't sticking to the job and 
pushing through the calls that get 


things done. 


“Takes team-work to win a war 


especially a big one like this.” 


ies 
BELL TELEPHONE SYSTEM ‘B) 
7 Bp 
re A 





* Your continued help in making only vital cails to 


war-busy centers is more and more essential every day. 








DRAFT OF BY-LAWS SUGGESTED FOR 
A STUDENT CHAPTER OF THE AMERI- 
CAN WELDING SOCIETY 


Approved by the Board of Directors at its 
Meeting on June 10, 1943 


ARTICLE I 
vine 
Section | rhe name of this organiza 
m Shall be the Student Chapter 
of the AMERICAN WELDING Society, here 
inafter called the Chapter 


ARTICLE I] 
Otect 
Section | Che objects of the Chapter 
hall conform to those of the AMERICAN 
WELDING SOCIETY 
Section 2. In furtherance of these ob 
jects the Chapter shall hold meetings for 
the presentation of appropriate papers and 
Where prac tic 
ible the Chapter shall promote inspection 


the interchange of ideas 


trips and educational lecture courses 
ARTICLE III 
ershidb 
f 
Section | All members of the AMERI 
CAN WELDING SOCIETY attending 


College or University as students shall be 
considered members of this Chapter 
All members of the Chapter 


good standing shall have the 


Section 2 
VnO are inl 


right to vote and hold office 


ARTICLE I\ 


NATIONAL CLUTCHLESS 


Section 1. There shall be a Faculty 
Adviser to the Chapter whose duties shall 
be to consult with and advise the Chapter 
on matters relating to the general conduct 
of the Chapter. The Faculty Adviser 
shall be a member, associate member or 
honorary member of the AMERICAN WELD- 
ING Socrety and shall be a member of the 
faculty of the ~— College or University 

Section 2. The Faculty Adviser shall 
be ex-officio a member of the Executive 
Committee 

ARTICLE V 
Veetings 

Section 1. Regular meetings of the 
Chapter shall be held at such time and 
place as may be selected by the Executive 
Committee 

Section 2. At least four meetings shall 
be held during each regular academic year. 

Section 3. The annual meeting of the 
Chapter shall be held in the month of 

of each year for the election of 
Chapter Officers and for the transaction 
of such other business as may require ac 
tion by the Chapter membership 


ARTICLE VI 

Vanagement 

Section 1. The officers of the Chapter 
shall consist of a Chairman, a Vice-Chair 
man, a Secretary and a Treasurer, all of 
whom shall be elected for a term of one 
academic year by the Chapter at the or- 
ganization meeting and at each annual 
meeting thereafter. The offices of Secre- 
tary and Treasurer may be combined if 
desired 


Section 2. The Management of the 
Chapter shall be vested in an Executive 
Committee consisting of the Officers of 
the Chapter and the Faculty Adviser. 

Section 3. The Executive Committee 
shall have power to fill vacancies in its 
membership, such appointees’ to hold 
office for the unexpired term of the vacat 
ing members. 

Section 4. The Executive Committee 
may hold meetings, subject to the call of 
the Chairman, as often as the interests 
of the Chapter demands. 

Section 5. At all meetings of the Execu 
tive Committee - members shall con 
stitute a quorum 

Section 6. The Chairman shall appoint 
an Auditing Committee of at least three 
members to audit the books of the Chapter 
and who shall submit the results of their 
audit to the Executive Committee prior 
to the annual meeting of the Chapter. 

Section 7. The Treasurer shail prepar: 
an annual report showing the receipts and 
disbursements for the year. Such report 
shall be presented at the annual meeting 


ARTICLE VII 

Elections 

Section 1. Each year (at least 30 day 
prior to the annual meeting) the Chairma: 
of the Chapter, with the approval of th: 
Executive Committee, shall appoint a 
Nominating Committee consisting of 
members. 

Section 2. The Nominating Committ 
shall report the names of their nomin« 
for office at the annual meeting 





INTERVAL TIMERS 


PLAY IMPORTANT ROLES IN WAR WORK. 


- Non-repeat Control. 


TIME YOUR PLATING — HEAT TREATING 
ALCLAD CLEANING — CORE SAND MIXING 


and Numerous other Industrial Processes 
Three Standard Time Cycle Ranges 

Type 3145S Timer— 0 to 45 Seconds 

Type 3104 Timer — 3 Seconds to 4% Minutes 

Type 3145 Timer — 20 Seconds to 45 Minutes 


STANDARD CONTROL ARRANGEMENTS 


Operator starts Timer, Load goes ‘On’. At end of 
pre-set Interval, Load ‘Off’. 


- Same as #1, except a warning signal, (either light or bell) is initiated 
by Timer at end of operation. 


Operator starts Timer. 


Timer stops. 


After pre-set Interval, Load 


goes ‘On’ and Timer Stops. 


- Double Circuit Non-repeat. Operator starts Timer. #1 Load goes ‘On’ 
and times out. #2 Load then goes ‘On’ for same Interval, then ‘Off’, 
following which, Timer stops. 

- Repeat ‘On’ and ‘Off’. Timing Interval for each period the same. 

» Repeat Operation to control 2 Load Circuit, alternately. #6 is a 3 Wire 
Load Circuit with common feed. #6a has no common feed. 


5 
6 
7. Simple Repeat Control, without Load Circuit, to ring a bell, or light a 
8 


1 
2 
3. Delayed Action. 
4 





light momentarily, at the end of each pre-set time Interval. 


« Sequence Type, with variable pre-set timed Intervals, to perform several 
operations in timed sequence, and stop. 


Synchronous Reversing Motor Driven. 
Cabinet Size 6” x 8” x 44" Deep. 


NATIONAL TIME & SIGNAL CORPORATION 


600 E.MILWAUKEE AVENUE DETROIT. MICHIGAN 
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“Give me Vertex and Genex for 
all-position welding of mild steel’’ 


its 
old 
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= Current ve Welded = 
cu Xx AWS- elds (p-s-t-) 
on MURE _ Color Of 
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ELECT RODE eating 
int 
iree . 
ter * 
heir . 
rior : P 
a>re 4 
and 7 
20r | E 
ing ; : 
lay 
mat 
th ‘W 
ta & henever | want electrodes for all round 
use — where the work cannot be positioned 
' —my vote is for Murex Vertex or Genex. 
iL te 
necs | “Vertex does a grand job on vertical and 
overhead work, but | also use it for hori- 
zontal fillet welds and lap joints. 
“Genex is especially good for light gauge 
) \ work, as its low arc voltage produces less 
penetration than other types. 
a “Genex is a swell rod when fit-up is not 
f perfect. The weld metal is not highly fluid 
under the arc, so that it bridges gaps easily. 
“| find the rate of deposit good on both 
electrodes, but not as fast, of course, as 
that of the ‘hot rods’ for strictly downhand 
4 work. Neither produces much spatter — 
even at high amperages.” 
of 
ed 
ad 
dn’ 
ff’, 
ire * Send for new Murex 
Electrode chart con- 
ta taining specifications of 


all Murex electrodes. 


METAL & THERMIT CORPORATION 


Specialists in welding for nearly 40 years. Manvufac- 
turers of Murex Electrodes for orc welding and of 
Thermit for repair and fabrication of heavy ports. 


120 BROADWAY, NEW YORK 


ALBANY e CHICAGO e PITTSBURGH 
$O. SAN FRANCISCO « TORONTO 








ELECTRODES 
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A Pledge from 
AMPC0 Cmfprloyees 


The Men and Women of Ampco Metal, 
Inc. feel honored in having received 
the Army-Navy “E”. We take this to 
mean that we have not failed to keep 
the faith with the men in uniform. 


Since nothing has been done that can- 
not be done better, we pledge that 
in the months to come, our minds, 
hearts and muscles will be devoted 
to the production of still more of the 
finest materials. Certainly our very 
| best is the very least our fighting men 
deserve. We will back them every 
step of the way to final VICTORY! 


President 


EMPLOYEES MUTUAL BENEFIT ASSOCIATION 
OF AMPCO METAL. INC 


“te 
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WAR PRODUCTION BOARD 


WASHINGTON, D. C. 


IN REPLY REFER TO 


TO CONSUMERS OF OXYGEN, ACETYLENE AND CALCIUM CARBIDE 


A serious shortage of oxygen, acetylene, and calcium carbide 
is imminent. Acetylene (which is generated from calcium carbide) and 
oxygen are used for welding and cutting in the manufacture of steel, 
ships, airplanes, tanks and other implements of war. The immediate 
adoption of all possible conservation measures is imperative to pre- 
vent curtailment of necessary war production. 


The War Production Board urgently requests the cooperation 
of management and labor to overcome existing waste, adopt conserva-— 
tion measures, and thereby help maintain vital war production at 
maximum levels. For this purpose, several suggested conservation 
measures are brought to your attention: 


Stop gas wastage from leaky hose and apparatus in bad repair. 


Close valves on cutting and welding torches while work 
being adjusted and during rest periods. Use all the gas 
each cylinder before connecting a new one. 


Do not use higher oxygen pressures than necessary to do 
job. Follow manufacturer’s recommendations as to working 
pressures and sizes of nozzles and tips. 


Curtail less essential oxy-acetylene uses, such as the use 
of oxygen and acetylene for heating purposes. Substitute 


other gases more readily available. 


Return promptly empty cylinders with caps. Do not abu 
cylinders. 


Failure of consumers to institute conservation measures 
make it necessary to allocate all of these commodities. 


LDL a 


Donald Nelson 
Chairman 


VIETOR 


We are glad to present Mr. Donald Nelson's 
re Doabbale MM CoM abbadal-sdelbbdolelbbalea'a-ths-tal-sece) at 


VICTOR EQUIPMENT CO. - 844 FOLSOM ST., SAN FRANCISCO 


Section 3. Other nominations for offic« 
may be presented from the floor at the 
annual meeting 
Section 4. Voting for officers shall bs 
by written ballot 
ARTICLE VIII 
ellaneou 


Section | The Executive Committe 
is empowered to appoint committees for 
pecial purposes 

Section 2 Ihe Chairman shall be, « 

,a member of all committees 

Section 38. Proposals for amendment to 

ese By-Laws may be submitted in writ 
ing at any regular meeting of the Chapter, 
and, if approved by a majority of the vot 
ing members present at the meeting, shall 
« submitted at the next regular meeting of 
he Chapter for final ballot. If approved 
y two-thirds of the votes cast, the amend 


ent or amendments shall become a part 
of the By-Laws. No such amendments 
ire valid, however, if they conflict with 


the Constitution or the By-Laws of the 


AMERICAN WELDING SOCIETY 
Section 4 These By-Laws shall go into 
fiect immediately upon their adoption 


of the 


requiring at least a two-thirds vote of th 


by a vote Chapter, such adoption 


ibers voting 


ARTICLE IX 
J) 
Section | The annual dues shall be 
$ payable at the first meeting dur 


ing the academic year. (Some Chapters 
will find it unnecessary to have dues, the 
refund from the Society Headquarters be 
ing sufficient to cover all expenses.) 


MEMBERS IN ARMED FORCES 


The AMERICAN WELDING SOCIETY would 
like to have a record of all of its members 
branch of the Armed 
Secretary of the SOcIETY 
would appreciate if these members would 
supply the Society with information as 
to type of service, rank, date of joining and 
any other interesting information 

In particular, the Society would like 
to maintain contact with the members and 
suitable addresses, if possible, should bs 


who are in any 
Forces The 


included 


PROFESSIONAL PERSONNEL 


The Committee on Scientific Research 
Personnel of the War Manpower Commis 
sion is preparing a roster of professionally 
qualified civilians who are engaged full 
time in research in the development of in 
struments of war or associated activities, 
or on medical problems important to the 
war effort. It that this 
roster will be used as one of the basis for 


is anticipated 


deferments for 
fully qualified scientific and professional 


obtaining occupational 


SAYS FRANK HAMMONS 
OF INDIANAPOLIS > 
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@ “Yes, sir, I’ve had my Sight Feed 
over four years now. And I figure 
it’s CUT my acetylene costs about 
three-fourths. Mind you I’m not 
tight, but I am thrifty—for, after all, 
I’m in business to make money. 
Too, I like Sight Feed’s visible car- 
bide supply. It never lets me down 
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personne] engaged in essential research 
activities. 

It is desired that Navy contractors pro 
vide the names, home addresses, fields of 
specialization and salaries of 
their personnel who are engaged in the 
research activities described in para 
graph one. This information should lx 
sent directly by the employer to Dr 
Leonard Carmichael, National Roster of 
Scientific and Specialized Personnel, L006 
U St., N. W., Washington, D. C 


those of 


HANDBOOK FOR THE WELDING AND 
CUTTING OPERATOR 


As a helpful step in instructing users 
welding and 
process how to prolong the life of their 


the oxyacetylene cutting 


equipment, the International Acetylen 
Association has prepared a convenient 
20-page, pocket-size booklet entitled 


‘Handbook for the Welding and Cutting 
Operator.”’ Written in an easy-to-unde: 
stand style, it contains a list of conc 
do’s and don’ts for the man who weld 
the blowpipe and a wealth of other hel; 
ful information and suggestions on the car 
and maintenance of blowpipes, regulator: 
and welding and cutting accessories 
A copy of this handbook should 

placed in the hands of every welding and 
cutting operator. It may be obtained 
in reasonable quantities without charg: 


from any manufac turer of OXyEgen, accty 


in the middle of a big job. And 
Sight Feed is flexible—handles any 
torch at any pressure! In short, it’s 
just a good all ‘round piece of 
equipment I’d recommend to my 
best friend.” 

THE SIGHT FEED GENERATOR CO. 


Sales: Richmond, Ind., Factory: W. Alexandria, O. 
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Just PuBLISHED 


The first and only 


authoritative 
reference book 


covering all phases of resistance 


welding exclusively. 
Cc - 


6 Chapters 
286 pages 


205 tables, charts and illustrations 


The RESISTANCE WELDING MANUAL was 
written and prepared by a group of resistance 


welding experts under the joint sponsorship of 





the Resistance Welder Manufacturers’ Associa- 


tion and the American Welding Society. 


All of the material in the book was originally included in the second {1942} edition of 
THE WELDING HANDBOOK published by the American Welding Society. 


Realizing the urgent demand for resistance welding information and data, the Resistance Welder 
Manufacturers’ Association, by arrangement with the American Welding Society, has now separately 
published all of the HANDBOOK material dealing with resistance welding. By this arrangement, 


it is now possible to obtain all of the resistance welding material without the necessity of securing 
the entire WELDING HANDBOOK. 


This material has not been condensed or abridged in any manner. 


Price $2.50 postpaid 


THE RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION 


505 ARCH STREET PHILADELPHIA, PENNSYLVANIA 
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lene, carbide or welding and cutting ap 
paratus and supplies. Or, write directly 
to the International Acetylene Assn., 30 
E. 42nd St., New York, N. Y. 


RATINGS SHOW USABLE 
WELDING CURRENT 


Recently announced by Harnischfeger 
Corporation, manufacturers of P & H 
welding machines, both d. c. and a. c 
WSR” method of rating welding 
output promises to be an im 
portant progressive step in the industry. 


the new 
current 


By this system, the buyer or user is shown 
precisely at a glance the exact minimum 
and maximum limits of a machine’s us 
“WSR” 
ratings have 
to eliminate 


able welding 
Welding 


but one 


current range 
Service Range 
primary function 
all guesswork in determining the loads a 
machine can or cannot handle. They are 
merely a finer development of the present 
method of rating and, according to engi 
neers of P & H, the only company using 
the system today, they can be applied to 
iny make of welder. Up to now, they 
ay, the practice has been to give the 
machines a nominal rating only, such as 
300 or 400 amp., for example. The 
buyer understood according to industry 
tandards, that a machine would deliver 
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its nominally rated capacity for one 
hour against a fixed resistance load, de- 
pending upon the size of the machine, 
without exceeding the allowable tempera- 
ture increase. He was further assured 
by prescribed standards that it had a re- 
serve current capacity of not less than 
25% in excess of nominal rating. Be- 
yond this general guarantee of current 
delivery, it has never been the practice 
to define clearly exact high and low out- 
put limits. Consequently, the buyer had 
to discover for himself the machine’s 
actual ability and until he did so, was un- 
able to make an equitable comparison of 
values with other machines on a delivered 
performance While the present 
rating system may be adequate in many 
installations, the advantages of ““WSR”’ 
are immediately obvious, especially under 
present conditions restricting availability 
of equipment. In many cases, a precise 
knowledge of a machine’s actual greater 
capacity might have avoided the apparent 
need for larger equipment. “WSR” rat- 
ings will eliminate such misunderstanding 
and confusion, and since their adoption 


basis. 


involves no changes in basic welder de 
sign, but simply a new amperage calibra- 
tion plate, it is not unlikely that other 
leading manufacturers will adopt the 
system. A brochure on ‘““WSR”’ ratings 
is available on request from the Welder 
Division, Harnischfeger Corporation, Mil 
waukee, Wis 
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LIST OF STANDARDS 


On May 28, 1943, the American Stand- 
ards Association announced publication 
of its new List of American Standards 
which will serve as a useful reference piece 
to the engineering and purchasing depart- 
ments of manufacturing firms. 

More than 600 standards are listed, 94 
of which represent new and revised stand- 
ards approved since the last (August 1942 
issue. These are marked with an asterisk 

Standards are listed by subject and 
cover civil, mechanical, electrical, mining, 
chemical and other engineering fields as 
well as metals and materials, specifications 
of interest to the textile, wood, pulp and 
paper industry, methods of test for the 
finished product, dimensions, etc. They 
reach into every important engineering 
field and serve as a basis for many mu- 
nicipal, state and Federal regulations. By 
frequent review these standards are kept 
abreast of new developments in the fields 
to which they relate 





Chicago 
HOTEL MORRISON 
Oct. 18-21 











Now...A 500-POUND WELDING POSITIONER 
BY RANSOME ... Motor or Hand-Operated 


Hs a versatile machine that will help you 

do better welding faster . . . on a wide 
variety of work. It’s top-quality equipment and 
ideal for women welders. 


® Table top tilts to 135° from horizontal (45° beyond 
vertical). 
® T-slots in table top simplify clamping of work. 


® Handles a 500-lb. load with a 6-inch center of 
gravity and a 6-inch eccentricity. 


© Cut gears are used throughout. 
® Clutch permits free rotation of table top, by hand. 


® Available with elevating base, to give 42 inches 
from floor to table top. 


@ On motorized machine, Reeves variable-speed 
drive gives range up to 1 r. p.m. for table rotation. 
Choice of power or hand-wheel tilting. 


Other Ransome Positioners cover a range of 
types and sizes up to 20 tons. Write for literature ... 
and for recommendations to meet your par- 
ticular needs. 
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nen Of course PAGE developed a new electrode for welding armor... 

) Important as that may have been to tank production, it is just as 
vital—to those who weld Stainless Steel—that PAGE also devel- 

oped a complete range of electrodes for this purpose. In fact, no matter what 


Stainless Steel you are welding, PAGE can supply you with electrodes that deposit, 
in the weld, metal that equals the Stainless you are using. That is something worth 


checking into with PAGE. 


: | PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, San Francisco, Portland 


of 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT ieieeieeieiemeiateti 


Yar- 








(“a ESSENTIAL PRODUCTS... . TRU-LAY Aircraft, Automotive, ond Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, | 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
- HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
Ww, READING-PRATT & CADY Valves, READING Electric Stee! Castings, WRIGHT Hoists, Cranes, Presses... I Business for Your Safety 
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SAYS JOB SHOP 
OPERATOR OF HIS 


HRS 
% 


: 


ad 4] . 
4 A] 


tear 
¥ M4 


Like most every other job shop operator, Paul 


Ehrhardt is swamped with jobs he never did 
before. Things people used to throw away, he 
now welds for further service ... tractor cleats, 
sprockets, gears, housings, levers, lawn mower 
parts, etc. In addition, he fabricates parts for war 
industry, and at night teaches welding ... a 
schedule that leaves no leeway for gadget-fussing 
or time out for maintenance. For that kind of 
service he switched to a-c welding. 


From his Westinghouse All-purpose A-C Welder 
he gets the speed he needs—20% to 30% faster 
welding. He has no arc blow or maintenance to 
contend with, and he can turn out consistently 
better welds. Add to that, ample capacity for all 
types of job shop work, lower first and operating 
costs, simplicity of control, availability, and you 
have Mr. Ehrhardt’s reasons for selecting the 
Westinghouse A-C Welder. 


Before adding to or replacing present equipment 
in your shop, look into Westinghouse A-C Welders. 
Ask your Westinghouse Distributor or write for 
A-C Welding Booklet B-3136, Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 


Westinghouse 


A-¢C WELDERS 
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hey 


Paul Ehrhardt, Ehrhardt Welding Co., 
McKeesport, Pa., welds for Victory during 
the day...teaches welding at night on his 
Westinghouse All-purpose A-C Welder. 


AMPLE: 


FABRICATES war products... 
makes vacuum-tight welds on 
housings for vacuum systems 
using Westinghouse DH and 
SW electrodes. 


EXAMPLE: 


MAINTAINS vital equipment. 
Hard-facing tractor cleats with 
Westinghouse Hardentough 
electrodes lengthens cleat life 
3 to 5 times. 


EXAMPLE: 


REPAIRS cast steel bulldozer 
drive sprockets. Break was 
burned out, pre-heated and 
welded with Westinghouse 
FP electrodes. 
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WESTINGHOUSE WELDERS FOR 


JOB SHOP WORK 


Fe 


FOR SHOP 
MAINTENANCE 
AND LIGHT WORK 


Model WT-1C 


100 amperes. Cur 








rent range, 20 to 











140 amperes. Built 
in capacitor 








(optional). Built-in 
























WELDED LOCOMOTIVES 
Sparks fly from their portable grinding 
wheels as these operators finish smooth 
weld seams of fabricated engine hoods 
for two Diesel-electric locomotives in 
manufacture at 

Works 


General Electric's Eric 


1943 A.S.T.M. SYMPOSIUM ON 
RADIOGRAPHY 


Chis 265-page book issued in May 1943, 
by the American Society for Testing Ma 
terials includes 18 technical papers pre 
ented by outstanding authorities. The 
major part of the book includes the tech 
nical contributions in the 1942 Symposium, 
but an important part is the collection of 
1936 papers, several of which have been 
extensively revised, some condensed. Is 
sued through the work of a special group 
of A.S.T.M. Committee E-7 on Radio 
graphic Testing the Symposium has as its 
basic purpose the development of better 
understanding of radiographic tests and 
their significance on the part of both the 
consumers and producers of materials 

There are extensive contributions on 
principles of radiography, foundry appli 
cations, miscellaneous applications, 
gamma-ray radiography with instructions 
for using radium and the problem of in- 
spection. Other topics covered include ap- 
plications to production problems, welds 
and weldments, magnesium aircraft cast 
ings, correlation of mechanical properties 
and radiographic appearance of mag- 
nesium alloy castings, million-volt port 
able unit, high-voltage X-rays in the boiler 
shop, welded high-pressure power plant 
piping, apparatus used in radium radiog- 
raphy, exposure meter, study of cassette 
design, precision radiography, X-ray film 
evaluation, industrial X-ray protection 
and recommended A.S.T.M. industrial 
radiographic terminology. 

Special coated stock has been used to 
bring out the some 175 illustrations used 
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in the book. Copies of this publication in 
red cloth binding, 6 x 9 in. can be obtained 
from A.S.T.M 


Broad St., 


Headquarters, 260 5S 


Phila., Pa., at $4.00 each 


TIPS ON ARC WELDING 


Phe Ergolyte Mfg. Co. of Philadelphia 


Pa., manufacturers of Ergolyte a.-c. at 
welders and supplies, is offering an at 
tractive chart called, “Hot Tips on Ar 
Welding,’’ in a size 11 x 14 in., suitabk 


for hanging on the bulletin board of a shop 
Che principle do’s and don'ts to ret 
ber for safety 
described and pictured in nine panel 
Copies art 


speed and economy art 
available, free, by writing 
to the company on your business lett 
head 


SILVER BRAZING BULLETIN 


\ very interesting and instructional 
bulletin has just been completed by Handy 
& Harman, 82 Fulton St., New York City 
giving information regarding design of 


low-temperature silver-alloy brazed joi 


ARMY-NAVY “E” TO UNITED 
WELDING CO. 


Che United Welding Company, Middk 
town, O., one of the largest contract weld 
ers in the Middle West, was honored by 
the Army and Navy on May 25th when 
the “E’’ was presented to them 


The United Welding 
pioneers in the welding industry, having a 


Company art 


record of over 15 years of satisfactory serv 


ice to many important and exacting 


manufacturers. They are one of the 
largest and best-equipped plants special 
izing in steel fabrication to order rheir 
Uni-Weld construction has produced a 
new era in machine building and made pos 
sible improved designs in many types of 
equipment, such as press frames, ma 
chine brackets, 
pressure vessels and many others 


bases, columns, arms, 
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breaker protection. 
Easy to move. 


ALL-PURPOSE 
WELDER 


Model WT-4C—200 
amperes. 27-step cur- 
rent adjustment from 
20 to 250 amperes per- 
mits using wide variety 
of electrodes. Built-in 
capacitor (optional) 
and Nofuze “‘De-ion” 
Circuit Breaker. 





NEW D-C WELDER WITH ARCONTROL 


Single, pre-set current adjustment. Lot: 
of capacity to handle all kinds of work. N 
drop-off after warming up. Simple adjust 


ments. 200, 300 and 400-ampere models. 


COMPLETE LINE 
OF WELDING ELECTRODES 


Westinghouse electrodes are designed for 
fast production of high-quality welds with 
a-c or d-c om carbon steels, cast iron, 
stainless and alloy steels, sheet metal and 
special applications. Strike easily and have 
high deposition efficiency 


Write for latest a-c and d-c welding liter 
ature. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. J-21279 


Westinghouse 


PLANTS IM 25 CITIES. <> OFFICES EVERYWHERE 
WELDER 
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ALUMINUM CASTINGS SALVAGED 


The adoption of the atomic-hydrogen 
arc-welding imperfect 
the 
saving of much time and critical material 


at the plant of a prominent Ohio casting 


process to repalr 


aluminum castings has resulted in 


manufacturer Since this process has 
been in use at this plant, rejection of re 
paired castings has been less than 1%, 


in spite of the fact that all castings are 


subject to rigid X-ray inspection 





An Imperfect Casting Being Welded 


Priot eing repair welded, the ca 
ings are preheated in a furnace which ad 
joins tl welding booth Metal of the 
ame analysis as the base metal in the 
asting is then deposited by a welding 


operator who has passed special Air Corps 


qualification tests. After the completed 
welds are ground flush with the casting 
urtace, it impossible to detect the weld 
outline even by X-ray inspection and 
physical t if 

Experience at this plant has shown that 
in almost every case imperfect castings 
can be salvaged with absolutely no sacri 


regardless of the size of the 
rhe 
in equipment 
less than three 


fice of quality, 


original imperfection company’s 


investment was saved in 


months 


GORDON JOINS DETROIT 
ELECTRONIC LABORATORY 


John D. formerly General 
Manager of the Taylor-Winfield Corpora- 
tion has announced the formation of De- 
troit Electronic Laboratory with head- 
quarters at 10345 Linwood Ave., Detroit, 
Mich 

The new company which Mr. Gordon 
will direct as General Manager is concen- 
trating on the development and manufac- 
ture of special purpose electronic tubes. 
Among the special tubes under develop- 
ment is a line designed primarily for con- 
trol equipment for resistance welding 

In recognition of the difficulty in ob- 
taining ignitron tubes at the present time 
due to the fact that they contain large 
amounts of critical materials, Detroit 
has also announced a ‘“‘Vic- 
tory Repair Service’ for such tubes—of 
vital importance in the resistance welding 
of aircraft, etc. 


Gordon, 


Electronic 


The new service, designed to conserve 
such critical materials will also eliminate 
long delays in obtaining new tubes 

According to company officials, all 
such repaired tubes will be guaranteed as 
in first-class condition. Among the tubes 
which Detroit Electronic is set up to re 
General Electric GL and GF 
series and Westinghouse WL series, rang 
ing from 150 to 1200 kva. 

Cost of repairing tubes varies with the 


pair are 


type of work to be performed, it is under 
stood, while 
Detroit Electronic reimburses the shipper 


lor 


if tubes are beyond repair 


the scrap value of the tubs 


SPEEDING ERECTION OF BOILER 


STACKS 
All-welded construction speeded the 
erection of two urgently needed boiler 


stacks recently at a large southern manu 
facturing plant. The stacks, each 150 ft 
high and 5 ft. in diameter, were erected in 
one-third less time than normally would 
be required. 

Fabricated from low carbon,, !/,-in 
the stacks were built in 5-ft 
sections weighing approximately 850 lb 
For the first 100 ft. of installation, two 


sections were welded together in the shop, 


steel sheets, 





For electronics industry to specialize in 
ance welding. 


work experience, and family status. 


RCA VICTOR DIVISION 
OF 


LANCASTER, PA. 





WELDING ENGINEER 


Must have a good technical background 
in Metallurgy and Resistance Welding, plus a thorough 
knowledge of welding equipment and circuits. 
should submit detailed information regarding training, 


ployed in essential activities will not be considered. 


RADIO CORPORATION OF AMERICA | 


problems of resist- 


Applicants 


Workers now em- 
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SPEED UP WITH 


HAWINIGAN | 


. , 












One of the Two 150-Ft. Boiler Stacks 
Fillet Welded 


then erected as a single unit and welded 
in position. During the last 50 ft., how 
ever, each 5-ft. section was mounted sep 
arately, to simplify handling operation 
All joints were fillet-welded, 
mately 1200 Ib. of 4/j¢-in. 
being used on the two stacks 
Although the height of the stacks and 
thei 


Sl deades a aan has ao 


approxi 
electrode 


inaccessible 
the engine-driven welders 4( 
ft. from the work, the operators stat 
that at no time did they encounter tl 
slightest difficulty in striking or maintai: 
ing the proper arc 

he contractors were E. McLaughlin & 
Sons, of Richmond, Va., and the weldi 
equipment was supplied through the Ar 
way Equipment Co., Electri 
welding distributor 


position necessitated 


locating 


General 


NEW MANUAL OF WELDED HEAT 
EXCHANGER TUBING 


a 
bE 
4 





Due to the huge demand for heat « 
changers, condensers and-other types of Re 
heat transfer apparatus in the constru 
tion of new equipment for the production 


f 


of synthetic rubber and of aviation gaso 





= SHAWINIGAN PRODUCTS 
CORPORATION 
EMPIRE STATE BLDG., NEW YORK 


JULY 
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POT-WELDING the thousands 
S of corners for G-E switchgear 
enclosures speeded production 540 
er cent over riveting; 375 per cent 
over bolting. Spot welding elimi- 
nated punching holes, inserting rivets 
or bolts, and the riveting or bolting 
operations—saving time, material, 


and man power. 


Electronically controlled resistance 
welding is speeding the construction 
of light-metal and stainless-steel air- 
craft. It’s replacing soldering, too, 
saving tin and time. Joining like or 
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unlike metals and alloys. Giving 
dependable, consistent results. Mak 
ing gastight seams. Helping speed 
the training of new operators. Resist 
ance welding is ideal for high-produc- 
tion operations on heavy or light 


work, portable or fixed. 


Whatever your application, be sur 
to specify G-E electronic control and 
other electric accessories. For further 
information, contact any G-E office, 


or your resistance-welder manufac- 


turer or agent. Or write General 
Electric, Schenectady, N. Y. 
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Electronic weld 
and 
sequence timers 


a % ‘ 
- ( ; 
vw 

. oe \ 


W eld-recorders—to re 
cord electrical input of 


Electronic controls for 
spot and seam welders 


Electron tube 





EVERY weld So 
—_- 
Cables and Alr circuit breakers and 


instruments welding transformers 


ee 





Capacitors for power- 
factor improvement 


Motors and 
control 


Speed Production 
Electronically 





Cc 








line, there has been a very large expansion 
in the manufacture of welded steel tubing 
for heat exchanger and condenser use 
The Manu f Welded Steel Tubing for 
Heat Exchanger and Condenser Use has 
been prepared to furnish complete infor 
mation on this product to manufacturers 
and user f all types of heat transfer 
equipment One section ts devoted to 
an illustrated description of the welded 
tube manufacturing process, with special 
reference to the numerous tests that are 
used for checking and controlling the 
of all welded tubing that 1s pro 
application. Also included 
method used te 


quality 


duced for thi 


is a discussion of the 
identify each welded tube manutacturer 


product, by means of an individual symbol 
on every length of this type of tubing 
For the pu of facilitating the placing 
ind filling of orders for hea hanger 
tubing gestions are made as to th 

forma which should be given whet 
ordering \ art shows the dimensions 
of those tandard sizes of welded tubing 


which are within the range of standard 
ommonly used for heat transfer 
application Later portions of the man 


ual furnish fabricating data and extensive 


tabl of tube properties, for use in cal 
ulating surface areas, carrying capacities 
displacements t Copies are obtain 
able fr For ed Steel Tube Institute 


Cleveland, Ohto 
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POWER FOR WAR PLANTS 


A team of welders seals the joints of a 
frame for a turbogenerator at the East 
Pittsburgh Works of the Westinghous« 
Electric & Mfg. Co When completed, 
this frame will be a part of the generating 
equipment to turn out electric power for 
war-busy industrial plants The big 
circular ‘“‘ladder’’ in the foreground is a 
frame for a 4500-hp. electric motor 
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BRASS waccs BULLETS 


RESO Gas Plant Equipment 


Ler 


TRAINING FILM “THE INSIDE OF 
ATOMIC-HYDROGEN ARC WELDING” 
NOW AVAILABLE 


A new all-color sound movie ‘The Inside 
of Atomic-Hydrogen Arc Welding”’ has 
been announced by the General Electric 





The Size and Shape of the Molten Pool Are 
the Operator's Guides to Good Welding 
On a Corner Joint, such as This, the Width 
of the Pool Should Be About Twice the 
Thickness of the Workp and the Surface 
Should Be Well Rounded. View from 
“The Inside of Atomic-hydrogen Ar 


Welding”’ 





to be safe, must be 
made of brass and 
other critical metals. 


Conserve equipment — You may not get more. 
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A 100% RECORD 


Awards on May 8th, 1943 to two 
plants in Kenosha, Wisc., com- 
pleted this 100% record for The 
American Bross Company. 


ALL TEN AMERICAN BRASS CO. 
PLANTS IN U. S.A. HAVE EARNED RIGHT 
TO FLY ARMY-NAVY “E” FLAGS 


This is the story in terms of war production 


ur Connecticut plants were among the first in the 
brass industry to receive the coveted “E” Award for out- 
standing production of war materials. Since then a/l 
our plants, including those in the States of Michigan, 
Wisconsin and New York, have been similarly honored. 


As the largest fabricator in the copper and brass field, 
The American Brass Company is keenly aware of its 
responsibility and its opportunity to serve the cause 
of the United Nations. 

Since 1939, production has been tripled, with vir- 
tually every pound today going for war purposes. 


























WARTIME PRODUCTION RECORD OF THE U.S. BRASS INDUSTRY 
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This chart*, based on 1939 peacetime production, shows the rapid swing 
into all-out war production, both by the copper and brass fabricating industry 
and The American Brass Company (not including Government-owned plants). 
All-time production records have been continually broken ever since the 
National Defense Program was initiated in 1940. 

® Based on compilations of The American Bureso of Meta! Statistics 


This record was accomplished by close cooperation 
between management and labor .. . careful planning 


for rapid conversion to wartime operations . . . inten- 
sive training of new personnel . . . plus efficient utiliza- 
tion of existing and new plant equipment. 


Detailed figures, of course, cannot be revealed, but 
The American Brass Company is consistently breaking 
all previous volume records. In addition to its U. S. 
plants and that of a Canadian subsidiary, Anaconda 
American Brass Ltd., the company’s production also 
embraces three plants operated for the United States 
and Canadian Governments. 


Shipments this past January were the largest in the 
company’s history. March exceeded January. The first 
quarter of ’43 was by far the greatest tonnage quarter 
in the records of the company. 





PRODUCTION OF COPPER ALLOYS FOR 
AMMUNITION by The American Brass Co. 


This chart shows the vast increase 
in production of copper-base al- 
loys directly earmarked for ammu- 
nition in plants operated by The 
American Brass Company. This is 
one of the most vital needs for 
copper and brass. Tremendous 
quantities are required for all types 
of ammunition. 


1939 1940 194! 1942 











The American Brass Company is proud indeed that all 
the plants it operates in the U. S. A. have won the honor 
of flying the Army-Navy “E” for excellence in produc- 
tion. But it is even prouder of the organization and the 
will-to-produce that have made this record possible 
... and will keep it going. «sna 


THE AMERICAN BRASS COMPANY Anageuea 


BUY ALL THE BONDS YOU ¢4N AFFORD 
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Company to help in the training of men 
and women welding operators using this 
process in war industries. The movie is 
in two parts and is available to public, 
private and industrial welding schools 
and other groups. 

Produced by the Raphael G. Wolff 
Studios, Hollywood, under the direction 
of the General Electric welding labora- 
tories, the new film follows the very suc 
cessful pattern of ‘The Inside of Arc Weld 
ing”’ films released by G. E. last year and 
of which more than 2800 reels are now in 
regular use. 

Each of the two parts of the new film 
employs colorful charts, animation, dem 
onstrations by expert operators, close-ups 
of the “‘singing’’ atomic-hydrogen arc in 
action, as well as examples of good and 
bad welding. The films are ten minutes in 
duration and can be used on sound-equip- 
ped 16-mm. projectors only. 

Part One of the new film describes and 
illustrates the fundamentals of atomic- 
hydrogen welding. It shows how to 
regulate the welding current and the 
hydrogen supply; how to adjust the elec- 
trode holder and the tungsten electrodes; 
and how to recognize and correct improper 
adjustment. 

Part Two shows proper technique for 
principal types of joints; how to control 
the molten pool; and how to recognize 
and correct improper welding conditions. 





Particular emphasis is given these four 
factors—current setting, speed of travel, 
size of arc and the contact of the are with 
the work. 

The film may be obtained for single 
showings, or bought at print cost, by 
writing General Electric’s Visual Instruc 
tion Section, Schenectady, N. Y., or the 
nearest G. E. office or welding distributor 


NEW ELECTRODE INDEX SIMPLIFIES 
COMPARISON 


A new electrode comparison chart pub- 
lished by Air Reduction Co. helps to 
simplify buying of competitive welding 
electrodes. The chart details the prin 
cipal A.W.S. and A.S.T.M. electrode 
classifications and indicates which elec 
trodes produced by twenty leading manu- 
facturers meet the different requirements 

The buyer can use this chart to deter 
mine what brands of electrodes fall within 
a specified A.W.S. and A.S.T.M. category, 
as well as to learn what alternate brands 
might be used successfully should a speci- 
fied electrode not be available. 

Free copies of this helpful comparison 
chart may be secured by writing to Mr. 
G. Van Alstyne, Air Reduction Co., 
60 E. 42nd St., New York, N. Y. 


Here is a powerful machine built with an over- 
sized core working at low flux densities to provide a 
generous safety factor for continuous welding loads. 
Model 49, with a welding range of 100 to 675 am- 
peres, has been especially designed to work around 


the clock, week after week. 


Cool in operation (forced ventilation is standard), the G-R 49 
handles rod varying from Ye-in. to ¥e-in. with only a twist of the 
hand wheel; completely meets every demand for a manvally- 
operated machine for the fabrication of heavy plate. 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 
CAKLAND, CALIFORNIA 


2107 ADAMS STREET 
INDIANAPOLIS, INDIANA 


P. O. Box 1814, Washington, D. C. 
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WOMEN WORKERS 


For every nine men working in the yards 
of rhe New England Shipbuilding Co, 
poration at South Portland, Me 2 
one woman who, in many case 
a man’s job,” the War Manpower Com. 
mission said today. Ten Per cent of the 
more than 26,000 workers in th ” 
women. Many of them are i; 
but most of them are on w: 
callouses on the hands 


» there js 
S, 18 “doing 


yards are 
the offices, 
rk that puts 
Among them are 
riveters and welders but many of the hus. 
kier ones are on jobs that call for the brawn 
it was once taken for granted only the 
male could provide. Before the end of the 
year the management expects to have on 
its pay roll many more women. Even noy 
many women are among the “job instryc. 
tors’’—and men as well as women are sent 
to them for guidance 


SERVICING SAFETY EQUIPMENT 


Closely paralleling the rapidly increas 
ing acceptance of welding as a modern pro- 
duction and maintenance tool has been the 
industry’s concern for the safety of its 
highly skilled workers. Helmets, shields, 
goggles and protective clothing today are 
standard equipment. Equally important 
from the standpoint of insuring worker 
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Uncle Sam’s ships, planes, tanks, and guns furnished 
plenty of fireworks on the battle fronts this 4th of July. 
On the production front the flash of the welding arc 
made a display which cast its reflection over the 
enemy. 


Champion electrodes will speed up your output of 

the weapons our fighting men need 
for Victory. Champions give you 
a quiet, steady arc, deep penetra- 
tion and easy slag removal. You 
can burn them down to the very 
end and be assured of a sound de- 
posit without porosity. 


THE CHAMPION RIVET COMPANY 


11400 Harvard Avenue, CLEVELAND, OHIO 
EAST CHICAGO, INDIANA 
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protection and prolonging equipment life 
are the care and maintenance of safety de 
vices. A 5-page Special Service Report on 






DESIGNED FOR CLOSE QUARTERS 
The 37,500-kva. Westingh 























. use trar 
° A - - ; former illustrz aeeertt th ve 
this subject, just published by Oakite 1. one mustrated herewith Was engineered 
- - > . 0c serve space "he cnecial 1 
Products, Inc., New York, N. Y.., is there space. 1 he special bas fir 
fore particularly timely and encloses the section below th; lamir 
Ro ; : tions; the mai cj . aacak cate 
After pointing out the necessity for aim tank is broad at the hy: 
pe a ~¢lite tom but smaller at the top , 
providing adequate facilities for maintain in te hi : 0 aS to eq = 
, - e base dimensions. Afte 
ing personal safety equipment, the report oat tn. , — aso" After welding th, 
discusses the equipment and materials € base, the hermitically sea) 


required for effectively carrying out such 
a program. The four essential steps in 
handling maintenance of respiratory and 
other equipment are described, together 
with recommendations and detailed in 
structions 


unit is filled with oil. Occupying 2 
less floor area, the new unit aves 10% 
tank metal and 33'/,% in oil the pon: 
all weight is 19% less than that of a sta 
ard forced-oil-cooled transformer; 






































ARC WELDING QUARTET NOTICE OF NEW 7 
ADDRESS 
New York is one of the 178 


cities in which the Post Of 
Departmant iS installing the ne 







Striking electric arcs instead of high 
notes, the arc welding quartet shown in 
the accompanying busy scene, tune up for 
rapid weld fabrication of Diesel engine 
starter headers that go into Uncle Sam’s 
minesweepers. 
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This striking action photo, taken by 15- reat ypery to expedite 3 
yr. old Robert Flori, was submitted by very OF mali. oy 
the Flori Pipe Co., St. Louis, Mo : 



















Our zone number is 18 
fore, in the future, our addr 
should include this numt 
tollows: 






AMERICAN WELDIN 
SOCIETY 


33 West 39th Street, New 
18, N_Y 








TURNING ROLLS 
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A new bulletin, No 
describing Ransome Turning 
facilitating the welding of large cyl 
cal tanks and drums, has just 
leased by the Industrial Divisior 
some Machinery Company, 
New Jersey. Copies may b 
addressing the Company 








Whatever metals you're resistance welding . . . by spot, seem, flash 


Rata w eo or butt welding . . . svecify Mallory Electrodes. They need redress 





ms ing or replacement far less often. Write today for your free cop) 


oO o 1e factual, up-to-date Mallory esistance Weldin Data Book 
ero ese” ewe Lowe f the factual, up-to-date Mallory R t g 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address — PELMALLO 
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i. For its part in building strong sinews of war, Today, engineers and designers are developing 
WELDING has been awarded outstanding plans for home appliances, motor cars and 
honors. But not even the most imaginative countless other contributions to improved post- 

cs mind can estimate the importance of this art in war living—plans that will become future reali- 
: the construction of tomorrow's better world. ties with the help of the Magic of Welding. 
i Save Money and Time — Buy A. C. Arc Welders 
rs FOUR SIZES — SIX TYPES 
eB Welding Range... 20-300 Amps. 
— In hundreds of production and maintenance 
# departments of war plants, and repair shops, 
‘ Emerson-Electric Portable A. C. Arc Welders 
are stepping up production and effecting “on 
. the-spot” repairs. . . . Each welder is built to the 
i same high quality standards, for long service, 


Rai : that have characterized Emerson-Electric prod- 


ucts for the past 53 years. Approved by Under- 


tes + 


writers’ Laboratories. Available on priority rat- 

ings. Write for prices, specifications, and per- 

formance data. 

THE EMERSON ELECTRIC MFG. CO. 

ST. LOUIS— Branches: New York + Chicago « Detroit 
Los Angeles + Davenport 


Emerson-Electric is now engaged 100% 
in the production of equipment for War 
or War Plant Use. In addition to regulor 
products are Power Operated Airplane 
Gun Turrets, Shell Parts and Electric 
Motors for Aircroft. 


EMERSON ES ELECTRIC 


MOTOR SU era NS. * APPLIANCES "Ay ce ARC WELDERS 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


NEW A.-C. ELECTRODE 


Coincident with their recent announce 
ment of a new line of P & H A.-C. indus 
trial arc welders, the Harnischfeger Cor 
poration has introduced a new all-posi- 
tion electrode designed especially for use 
with a.-c. transformer welding machines 
Suited for all mild steel applications, it is 
being made in the usual sizes of '/s, 5/32, 
3/16, 1/4 and °/;, in., and 14- and 18-in. 
lengths, packed in standard 50-lb. con 
tainers. Detailed information and weld 
ing procedures are available on request 
from the manufacturer 


SPRAY TANK 


“Speed” is the password with the 
Speed Spraying Co. of Orlando, Fla. Ona 
recent contract for painting an air base 
runway for U. S. Army Engineers, a 
supply unit was quickly and economically 
built by arc welding. A tank of 450-gal. 
capacity was fabricated and mounted toa 
two-wheeled trailer, also constructed by 
arc welding. Mounting a pump in front 
of the tank makes possible the filling of 
the supply tank direct from the barrels of 
paint. 


Courtesy The Hobart Brothers Co., Troy, O 


Where previously it had been necessary 
to return with the spray machine and fill 
from the barrels and then return to the 
place of painting, this 450-gal. supply unit 
now feeds the paint to the spraying ma- 
chine in large quantities, eliminating time 
lost by sprayer going back and forth re- 
filling. 


SOLDERING IRON MAKES EFFICIENT 
SOLDERING POT 


The use of standard soldering irons es- 
pecially adapted as small soldering pots 
has facilitated the production of small 
instrument-type motors in one of General 
Electric’s Works. Because they present 
only a very small area for oxidation, the 
irons are saving materials. 

The improvised solder pot, which was 
developed by R. H. Bainbridge, a fore- 


SOLDER PERFORATED SHEET 


7 METAL GUARD 
5 


SET SCREW 
(3 EQUALLY 
SPACED) 
MADE FROM 
STANDARD SOLDERING 
IRON 


man, is easily built. A standard medium- 
size soldering iron tip is faced off flat and 
drilled with a '/,-in. diam. hole, */, in 
deep. This tip is reassembled to the 
soldering iron. The iron is then mounted 
vertically in a hole in the bench so that the 
tip projects about 2 in. above the top. 
The mounting is made permanent by the 
use of a standard pipe nipple locked from 
the top with an electrician’s conduit bush- 
ing and from the bottom with an elec- 
trician’s lock nut. The iron is held in the 
bushing by three setscrews which clamp 
the body of the iron proper. 

Only the insulation contained in the 
iron itself is required for efficient opera 
tion. A perforated sheet-metal guard 
which encircles the exposed tip permits 
free circulation of air about the tip, elimi 
nating the possibility of overheating the 
solder and at the same time assures com 
plete operational safety by guarding 
against accidental contact with the heated 
tip 


AUTOMATIC END DUMP HOPPER 


A new model, No. 4004 Automatic 
End Dump Hopper on casters, is an- 
nounced by H. L. Pitcher Co., exclusive 
sales agent for the products made by the 
Rose Mfg. Co., Detroit. When the latch 
is released and the load is dumped, the 
bucket is so balanced that it automatically 
returns and latches in position when re- 
loaded. It rides empty in the balanced 
position. Mounted on heavy-duty all- 
steel casters, it is a particularly adapt- 
able unit for the handling of sand, gravel, 
coal, stampings, small castings and all 
kinds of scrap and refuse.... It is built 
of welded structural steel and heavy 
plate, and is designed to fit any kind of lift 
truck but may be built to specifications as 
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Three Positions of Hopper 
Dumping Its Load; 


\ x 
After 


(2) Empty Pos 


(3) Loaded Position ™ 


to capacity and yardage cont: 
the fourth type of dump hopp 
pany has designed and built 
cludes side and three-way ent; 
hoppers 


Ww hi } 


SMALL TOGGLE CLAMP 


A new, small, light duty clamp, whict 
has recently been added to the De-Sta-Cy 
line of toggle clamps, appears especially 
suitable for use in aircraft constructio; 
or on other work where clamping spact 
limited. 

This new De-Sta-Co clamp measur 
only 5'/> in. in height over-all. It ha 
base 13/, x 13/, in. 
handle to tip is 2'/,in 


Length of bar fron 


It is made in two styles: model 2075 
with solid straight bar, and model! 207| 
with U-shape bar. 

Descriptive literature will be sent on re 
quest, by Detroit Stamping Co., 322 Mid 
land Ave., Detroit, Mich. 


DEVICE IMPROVES PROJECTION 
WELDING 
A device which makes practically fool 
proof the projection welding of st 
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To keep on top of your heavy 1943 schedules change to AC 
welding with the new Wilson “Bumble Bee” welder. 

This sturdy, efficient Wilson AC machine gives you three 
advantages that have unusual value today: 
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It increases welding speeds 15% to 25% — par- 
ticularly on horizontal fillet welding — through 
use of heavier currents and larger AC electrodes. 


A perfect teammate for the 
Wilson “Bumble Bee” is the 
all-position AC electrode — 
Wilson No. 530. This elec- 


Dhl esse fall Eee 




















3 It cuts power consumption—and costs—as much trode produces high quality 
= as 40%, because AC welders eliminate idling loss. welds to meet the following 
Hi specifications: 
bd It simplifies maintenance because the “Bumble AWS Filler Metal Specifi- 
, a) Bee” has no heavy rotating parts that need cation E6011. 

a frequent attention. Navy Bureau of Ships, 
4 Specification 46E3, Grade III, 
3 Equally important — the “Bumble Bee” can be delivered faster Class I. 

than equivalent de machines because it requires much less . oo en, oe 

critical materials. Two sizes are available — 300 and 500 am- a 

peres. For full details write to Wilson Welder & Metals Co., Inc., 

60 East 42nd Street, New York 17, N. Y. 






‘LDER and METALS CO., INC. 


General Offices: 60 East 42nd Street, New York, N. Y. 
$ — distributed exclusively through Air Reduction Sales Co. 
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Electrode 
For projection weld studs 


on metal hinges and sheet metal surfaces 
has been perfected by Andrew Campriello, 
a foreman and spot welding expert at 
General Electric’s Schenectady Works 


The device calls for a vertically milled 
slot in the collet, which is located in the 
bottom electrode. The collet is tapered 
When the stud is introduced in the collet 
and the upper electrode is depressed, the 
jaws of the collet close tightly about the 
stud. The resulting pressure causes the 
current to be distributed evenly on all 
sides, and at the top of the stud near the 
welding zone rather than through the 
entire stud and then to the sheet. 

Below the collet is a space for air, 
forced in under pressure by a hose. As 
soon as the welding is complete and the 
upper electrode lifted, the air pressure 
forces the tapered collet upward. The 
collet expands and releases the stud 
“Binding” of the stud on release was 
formerly a problem. 

When the collet reaches a height suffi 
cient to release the stud, its movement is 
stopped by a setscrew which engages the 
bottom of the collet 


500-LB. CAPACITY WELDING 
POSITIONER 


Designed to handle loads up to 500 Ib 
with the center of gravity of load 6 in 
away from the table top and with a 6-in 


eccentricity, the new 500-lb. capacity 


Welding Positioner introduced by the 


Ransome Machinery Company, Dunellen, 


N. J., has many features worthy of note 
The Positioners are available in hand 
or motor-operated models and are par 


Carbide—— 


IN THE RED DRUM 


ticularly suited to work ordi: 
by women welders. The mo 
includes a Reeves variable 
providing a speed range of uw 
of the table top. Tilting 
135° from horizontal or 
vertical providing the 
position for all downhand weld 

The 26-in. diameter circular tah) 
is T-slotted simplifying th 
work to it. All gears are of t +} 
type. The machine can be furnished wit 
a regular base for bench work or wit} 
sub-base giving a height adjustment f 
27 in. up to 42 in. from the floor lin 
the table top A clutch arrangement 
permits free rotation of the tabk top by 
hand when required. The motorized unj 
can be supplied with a hand wheel in | 
of a motor for tilting if desired 

Bulletin No. 199 illustrating and d& 
scribing these units will be furnis! 
request 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 
NATIONAL 


CARBIDE CORPORATION New York, N. Y. 
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@ Here's a note for history. Among the many Circumferential shielded arc welding with Una- 


elements which brought about the decision to matic is the fastest high grade welding known. 
crack Germany from the air a high rating goes to Down to two inches diameter or six inches straight- 
the fact that America had found a way to make away, automatic welding with Unamatic equip- 
bigger bombs faster than anybody had ever ment is faster and better and usually costs less 
dared to hope. than manual operation 
Bombs — both aerial and marine — are being Unamatic equipment now is wholly engaged up- 
largely fabricated by Unamatic arc welding. onwar production. But Unamatic speed and quality 
Much of the Unamatic equipment will be as important a contribution 
' going into use the past two years ; to better faster fabrication after the 










has gone to work on bombs. That's war. Unamatic fabricated bombs are 
why America is now able to make 
bombs faster than the planes can 


drop them. 


shortening the time you have to plan 
how you can use Unamatic welding 
when your war contracts are ended. 


en 


CONTROLLED 
QUALITY 


UNA WELDING INC. - 1615 COLLAMER AVE. + CLEVELAND, OHIO 
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Fig. 1—Shear Testing Machine and Rack for Test Pieces 


TESTING SHEAR STRENGTH OF SPOT 
WELDS 


A quick, simple method for shop testing 
strength and soundness of spot welds 
has been developed in the East Spring- 
field, Mass., plant of the Westinghouse 


Electric & Mfg. Co. Spot welding is 
usually tested by “pulling a button” but 
this only tells if the material actually 
welded, failing to give any indication of 
strength or soundness of weld. 

A small shear testing machine is now 
used to make a thorough test. When an 


inspector desires to make 
takes two standard test ; 
surfaces and makes the weld by oy 
lapping the two piec« lhe pens 
specimen is then clamped iy the n ey 
and a shear is applied. Th my 
in pounds is shown by a gage on ; 
machine. A prepared chart H 
minimum strength required for the varion 
thicknesses and types of materia] a 
Advantages gained from 


ich a test he 
"CES, Cleans th, 


fo ‘p « 
TCe applic 


shx WS th 


. c the use Of the 
shear testing machine ar; aids re 
control of quality by giving 4 quantitative 
value of the strength of th weld Pe 
serves as a quick check on « tup of spor 
welder; (c) compact and simple to Phe 
ate and (d) permits tests to be made by 


operator or floor inspector instead 
laboratory technician 


\F 


SAFETY CONTROLS FOR A..C. Arc 
WELDERS 


Newly developed safety panels, jyy 
announced by the Industrial Controller 
Division of the Square D Company, Mil 
waukee, Wis., eliminate the hazard cre 
ated by high open circuit voltages 
transformer type A.-C. arc welders 

These new class 8992 panels eliminate 
any hazard by automatically disconnect 
ing the welder transformer after the arc is 
broken. The transformer is automati 
ally reconnected the instant the operator 
touches the electrode to the work. Thus 
the arc is struck with no delay. Ther 
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Uietows MAGIC SPARK 


As makers of Miller AC Welders, we're 


milage: tthe 


ting 
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Ww Whether it be fixing the drawbar on 
Jim Beck’s tractor, sorely needed on the 
food front! Or repairin’ the axle of Jack 
Bailey’s car that hauls four other workers 
and himself to Allison’s each day! Or per- 
forming any of the million and one welding 
operations in providing armament... land, 
sea and air... for Uncle Sam’s fighters! 


Welding is “Sparking” America to Victory! 


proud to be a part of this vital industry. And 
we pledge you a continuance of Miller in- 
genuity and craftsmanship that spells faster 
welds, stronger welds for you. 

For your goal and our goal are one and 


the same ...V-DAY for America! 


MILLER ELECTRIC MANUFACTURING COMPANY 


Sales: Richmond, Indiana Factory: Appleton, Wisconsin 
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Helpful Information on the Use 
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Welded 
= RD-FACING MATERIALS 
applied - 
Ws the 
Various 
PHYSICAI PURPOSES FOR PECHNIQUE POINTERS 
> of the MATERIAL PROPERTILES WHICH USED FOR APPLICATION 
aids jy 
titativ, 
d —red hardness —For coating surfaces sub- For Steel 
of ‘high abrasion resistance jected to severe abrasive omen cutee ghet as enite 
es : -low coefficient of friction wear and only slight shock —Preheat part to be faced, if nec 
in H AY x4 good corrosion resistance or impact. eusery 
"y f ; aN oe -tensile strength—47,000 lb. per sq. in. Adjust flame so there is ar excess 
ily ALL -hardness—Rockwell C-54 at | of acetylene. The excess acety- 
No. | _coefficient of expansion—similar to steel lene “feather” dhauld be twice es 
—hardest of the three grades and most resistant long as the inner cone. 
2 to abrasion. i : ee Bring small surface of base metal 
ARC a sed hardness For coating surfaces sub- | to a “sweating condition, insert 
% : : : . ; d end of rod into flame and let 
¥ -high abrasion resistance jected to abrasive wear = 
5 | —low coefficient of friction accompanied by consider- rod melt and spread over “sweat- 
Is oe HAYNES -good corrosion resistance able impact. Also recom- — 
% i - - , Continue applying until entire 
troller Ha STELLITE tensile strength—105,000 Ib. per sq. in | mended for cutting edges pplying = 
Ly, Mi. é ALLOY —hardness—Rockwell C-40 of hot-work dies. Also for | ye aes — ~~“ is built ur Oo 
rd cre. [a No. 6 —coefficient of expansion—similar to steel valves of all kinds. required Cepth. Lo not pucdic. 
ages + —not as hard as, but tougher than, No. 1 or For Cast Iron 
: i No. 12. Resistance to abrasion slightly less : 
“ : than No. 12. Does not check easily. | —Similer to steel except use 
iminate [i om. a Laie - a — slightly less excess of acetylene. 
‘onnect- im —red hardness -For coating surfaces sub- It is necessary to break up the 
le arc is # —high abrasion resistance jected to severe wear with surface “crust” with end of -od 
omatic. fa —low coefficient of friction | enough impact to require “Ferro” flux is recommended if 
yperator f HAYNES —good corrosion resistance | more toughness than is base metal is dirty. 
Thus, je STELLITE —tensile strength—76,000 Ib. per sq. in. possessed by No. 1. 
There is ALLOY —hardness—Rockwell C-48 | 
og No. 12 —coefficient of expansion—similar to steel 
—not quite as hard as No. 1 and slightly less | 
aes abrasion resistant. Stronger and more ductile; ; 
more resistant to impact. 
—high cold hardness | —For applications where Use flame half way between that 
-high abrasion resistance high cold hardness is nec- for Hascrome rod and that for 
* HAYNES ~moderate impact resistance essary and corrosion is not Haynes Stellite No. 1,6, and 12 rod. 
ft STELLITE tensile strength—43,040 Ib. per sq. in. an important factor. Apply like Haynes Stellite No. 1, 
z *93” —hardness—Rockwell C-62 6, and 12 rod except that mild 
é. ALLOY —coefficient of expansion—similar to steel puddling is permissible on dirty 
f surfaces or for obtaining an extra 
4 smooth surface. 
' —self-hardening For surfaces subjected to A flame adjustment half way be- 
-work-hardening abrasive wear and severe tween neutral and that for 
2 —good abrasion resistance impact. Haynes Stellite rod No. 1, 6, and 
i | HASCROME high impact resistance Makes a very good base | 12 is best. 
a ‘ ROD) —tensile strength—40,000 Ib. per sq. in. . for subsequent coating of Base metal should be at a 
hardness—Brinell 240 to 500 as deposited de- Haynes Stellite alloys be- “sweating” heat. 
pending on application technique. cause it resists the mush- Do not puddle. 
~tougher than Haynes Stellite alloys but not as rooming effect of impact Use “Ferro” flux if base metal 
resistant to abrasion. is dirty 
—various screen sizes of sharp, irregularly shaped Where utmost resistance Apply so as to avoid deep 
HAYSTELLITE grains contained in tubes of High Test Steel to abrasion is necessary, puddling but to obtain enough 
‘ TUBE —easily applied by welding flame. such as for coating oil well penetration to make strongest 
; ROD drilling tools. bond between base metal and 
; pias binding material. 
. 








Send for the free wall chart, “Hard-Facing Materials Data.” It includes the above information and other helpful data. 


ry r ™~ ryn ~ ™ - 
HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 


New York, N. Y. uC Kokomo, Indiana 


Chicago—Cleveland—Detroit Houston—Los Angeles—San Francisco Tulsa 
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Copies of this bulletin may be obtained flame-cutting pipe 
from the AMERICAN WELDING SOCIETY, close fitting connection 
33 West 39th Street, New York 18, N. Y., The templates and pro 
in the form of a 4-page leaflet, 6 x 9-in., in this booklet are intend 
price 10 cents use where special fitting 
where stock welding fitt; 
available when needed 
NEW TEMPLATE BOOK AIDS PIPE ard welding fittings ar 
FITTING economical and efficient 


where it is more advanta 
A new 12-page booklet, ‘‘Pipe Templates to fabricate his own fitting 
for Welded Fittings,’ tells how to fabri the methods outlined in ¢ 
cate fittings for welded piping installations save guesswork and spoilag 
by means of flame-cutting and welding assure efficient fabrication 
This illustrated booklet published by the the booklet may be obtai: 
Air Reduction Company shows how to to Mr. G. Van Alstyne, Air } 
draw up and use paper templates for East 42nd Sts., N. Y 





no loss in operating speed or efficiency W E L I> } N G 
The manufacturer stresses an economy 


angle, too When Square D safety panels 
are used, the welding transformer primary 
circuit is connected to the power line only 
while the arc is held. Substantial saving CTION 
in power is effected when a number of FASTER PRODU ; 
welders are used on a single power system 
and the power factor is improved 
These new safety panels can be used BLE WITH 
with any make or model of A.-C. trans MADE POSS! 
former type arc welder. External con 
nections are simple and internal connec 


ions a he weierneel oa becissrbet. — @asTOLIN EUTECTIC 
SPOT AND SEAM WELDING DATA FOR ALLO y N d. 16 


LOW CARBON STEELS 
The AMERICAN WELDING SocreTy has PROBLEM SOLUTION 


recently approved and published a bulletin 
Recommended Practices for the Spot and : : , 
Seani Welding of Low Carbon Steel. The craft tubular assembly with high nated the distortion and softening of 
data contained in this bulletin have been the metal. How? This Lon pempeae 
compiled by canvassing approximately 60 . : ture alloy binds at 1300" F. ¢ Gives 
fabricators of mild steel stractures ‘oad practical because the high heat re- tensile strength of 117,000 Ibs. per 
resistance welding equipment manufac- sulted in distortion and softening of *4- i”. * Three umes faster than 
turers and are intended to meet the needs fusion welding ¢ One third the cost 
of the U. S. Navy and War Departments of silver solder — three times the 
and those in industry engaged in the for machining the joints rendered the strength ¢ Clean thin fillets eliminate 
production of war matériel. The work process too costly. after-machining. 

was initiated by the Resistance Welding : : 
Research Committee of the Welding Re Castolin Eutectic Alloy No. 16 for use on all —_ 
search Council and has been approved by chrome-moly, chrome nickel, high speed =. ore 
the Resistance Welding Standards Com iron and malleable iron. Also for joining these to other 


metals. 








Fabrication of this intricate steel air- Castolin Eutectic Alloy No. 16 elimi- 


temperature fusion welding was im- 


the metal. Additional time required 


mittee of the AMERICAN WELDING So 
CIETY Only “Eutectic* Alloys’ are the true Low Temperature Welding 
The bulletin is composed essentially of Alloys that are revolutionizing production welding, maintenance 
two charts—one each for spot and seam ee - salvaging ot — plants oe pa the orerad 
; : : re ar cialized rods for every metal and every weidin 
welding together with an explanation for Me agg cally ee ptr na eee ects 
their use. For example, after the metal 


. ‘ : Alloys Company q 
gage is determined, the welding electrode * Req, U.S. Pat. Of 
or roll is selected the pressure adjusted N A . 

wale W W E Write To 
and the weld time is set and a pull test ew 36 page elding Data Book rite day 
made. This is the order in which the 


data appear from left to right on the Els # | a é 4< 
charts. 


This bulletin represents the best infor WE LIDIN G 4a ae 4 Ss c<s MA PANY 


mation available at this time on the spot ; Ys 
and seam welding of low carbon steel and SOLE MANUFACTURER - CASTOLIN EUTECTIC WELOING ALLO 


is therefore recommended as standard 70m 20) ° oe oe oe ee ee oe ee ee) ee N.Y 


practice during the war emergency 
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‘and “‘Haystellite”’ are registered trademarks of Haynes Stellite Company. 
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WE KNOW RACO 
TYPE D COMPOSITE 
ELECTRODES WILL 

MAKE GOOD! 


Results most nearly comparable to those 
obtained with Standard Shielded Arc 
§ Electrodes! That's what we claim for 
h Raco Type D Composite Electrodes... 
and we invite you to moke a test on 
either automatic or manual welding in 


your own plant. 


If you can't get Shielded Arc Electrodes 
...and you are welding mild steel or 
galvanized material by all means, 
look into the advantages of Raco Type D. 
Raco Type D is unique...a patented 
electrode with the flux coating applied 
to the core wire under tremendous pres- 


sure during the wire drawing operation. 


There is nothing on the market to com- 
pare with it. It is entirely different from 
washed, dusted or dipped electrodes. 
a AND RACO TYPE D GIVES THE CLOSEST 
et RESULTS TO STANDARD SHIELDED ARC 
ELECTRODES THAT CAN BE OBTAINED! 


eek Gun Tlles clocmsinin, es WE CAN MAKE PROMPT DELIVERIES OF 


REID. AVERY COMP ANY | RACO TYPE D ELECTRODES. SAMPLES 


own OF STANDARD SIZE ELECTRODES WILL 
pe K, BALTIMORE, MARYLAND BE PROMPTLY FURNISHED ON REQUEST. 
akers of Raco Type HD Shielded Arc Electrodes f 
| or 
Stainless Steel, Mild Steel. Raco Type M and Type D 


— Coated Electrodes for Manual and Automatic 
ork. Samples and Literature on request. 
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BOSTON 



















Allen, Wm. (D), 39 Minot St , Dorchester, 
Mass 

Alpert, Paul (D), 12 Balfour St., Roxbury, 
Mass. 


Anastasi, Anthony N. (D), 865 Broadway, 
Everett, Mass. 

Bushner, Joseph N. (D), 250 Summer St., 
Lynn, Mass. 

Donnelly, Charles (D), 224 Kelton St., 
Allston, Mass. 

Guanciali, Anthony (D), 43 Cottage St., 
E. Boston, Mass. 

Inman, Chester M. (B), Pratt & Inman, 
12 Cherry St., Worcester, Mass. 

Kennedy, James W. (D), 162 Medford 
St., Charlestown, Mass. 

Meany, Gerard E. (D), 59 Childs St., 
Lynn, Mass. 

McDaniel, George H., Jr. (D), 503 Main 
St., Charlestown, Mass. 

McLaughlin, Leslie P. (D), 67 Chestnut 
St., Charlestown, Mass. 

Mitchell, Curtis L. (D), 46 Concord Sq., 
Boston, Mass. 

Snow, Norman L. (C), 115 Arlington St., 
Framingham, Mass. 

Whiles, Wm. H. (D), 76 Westwood Rd., 
Medford, Mass. 


CANTON 


Petrini, E. G. (C), McNeil Machine & 
Engrg. Co., 96 E. Crosier St., Akron, 
Ohio. 

Stafford, Howard (C), R. D. 1, Ravenna, 
Ohio. 




















CHATTANOOGA 
Mitcham, Roy (C), 


tanooga, Tenn 


Hotel Patten, Chat- 






CHICAGO 


Burklund, Ted R. (C), 3472 N. Clark St., 
‘Chicago, Ill. 

Elliott, Everett (C), 606 Lincoln Pk. Blvd., 
Rockford, IIl. 

Haynes, Charles J. (C), “ Public Service 
Co. of No. Ill., Box 278, Glencoe, Ill. 
Issel, Michael (B), Automatic Elec. Co., 
1033 W. Van Buren St., Chicago, IIl 
Noll, E. E. (C), Public Service Co. of No. 

Ill., 22 W. Cass St., Joliet, Ill. 
Vische, Emil D. (B), National Mineral 
Co., 2638 N. Pulaski Rd., Chicago, III. 
Wageck, D. E. (C), Public Service Co. of 
No. Iil., 1701 So. First Ave., Maywood, 
Til. 

Young, R. E. (C), % Public Service Co. of 
No. Ill., 72 W. Adams St., Chicago, II. 



















CLEVELAND 


Armington, Raymond Q. (B), 3311 May- 
nard Rd., Shaker Heights, Ohio. 

Capron, Harold R. (C), National Cylinder 
Gas Co., 3965 Jennings Rd., Cleveland, 
Ohio. 

Clensy, Charles R. (C), 1250 W. 48th St., 
Ashtabula, Ohio. 

Hrabak, Edward (B), 8010 Simon Ave., 
Cleveland, Ohio. 

Roberts, Cederic A. (C), P. O. Box 269, 
Mantua, Ohio. 













List 


of New Members 


May 1 to May 31, 1943 


Cleveland, Ohio. 


COLUMBUS 
Buzard, James, (F), 1814 S. High St 
Columbus, Ohio. 
CONNECTICUT 
Newton, Payson T. (D), Farmington, 
Conn. 


DETROIT 


Brock, Hiram (C), 2059 Hanford, Lincoln 
Park, Mich. 

Bronson, Charles (C), 75 Oak St., River 
Rouge, Mich. 

Bruce, Albert B. (C), 2420 Poplar, Detroit, 
Mich. 

Buchkoe, Raymond J. (B), State House of 
Correction and Branch Prison, Mar- 
quette, Mich. 

Clayton, Arnold (C), 
Dearborn, Mich. 

Fullerton, Hugh (C), 14865 Northlawn, 
Detroit, Mich. 

Gaber, Paul J. (B), 2302 Faundale Ave., 
Flint, Mich. 

Giulioli, Gene P. (C), 
Dearborn, Mich. 

Harris, Herbert D. (C), 7820 Kendal, 
Dearborn, Mich. 

Heldt, Elmer L. (C), 278 Grove, Highland 
Park, Mich. 

Hooberman, Sam (C), 3826 Webb, De- 
troit, Mich. 

Jewell, Leonard (C), 6664 West Point 
Ave., R. F. D. 5, Dearborn, Mich. 

Rose, Vernon G. (C), 12150 Vaughan, 
Detroit, Mich. 

Shanahan, Wm. (C), 16603 Sorrento, De- 
troit, Mich. 

Small, John (C), 5281 Florida, Detroit, 
Mich. 


6950 Jim Daly, 


162 So. Melborn, 


INDIANA 


Nichols, Allen F. (D), 202 N. 18th St., 
New Castle, Ind. 


KANSAS CITY 


Rybolt, Myron C. (D), 1905 E. 35th St., 
Kansas City, Mo. 


LOS ANGELES 


Baker, Richard I. (D), 222 E. 84th PI, 
Los Angeles, Calif. 

Rogers, R. M. (B), Thompson Prods., 
8354 Wilcox Ave., Bell, Calif. 

Ruppert Albert L. (C), 3612 Burton Ave., 
Lynwood, Calif. 

Weid, J. P. (C), 3924 W 


116th St., 
Hawthorne, Calif. 


LOUISIANA 


Scott, Arthur M. (B), Ole K. Olsen, Inc., 
823 Perdido St., New Orleans, La. 


MARYLAND 


Lawrence, W. L. (B), Alexander Milburn 





~ §74 


Wolf, Salen A. (D), 1280 W. 116th St., 


Co., 1416-28 Ww Baltin 
more, 23, Md 


MOBILE 


Baugh, W. D. (B), 
Ala. 

Colvin, Stanley H. (B), 115—A»: 
Kenowis St., Chickasaw, Ala 

Dave, Coleman W. (B). 308 
Ave., Alabama Village, (hj kasaw 
Ala. | 

Gerhardt, Harold W. (B), 2551 Ojd she 
Rd., Mobile, Ala iy 

Misenhamer, William D. (B). 
Mobile, Ala. 

Patterson, John McVicar (BR). 2 
Ave., Mobile, Ala. 

Tieman, Wm. W. (B), 25 E. N 
Chickasaw, Ala. 


Y.M.¢ 


1 Bard 


NEW YORK 


Booth, Leonard (C), 
Jamaica, N. Y 

Marvin, Philip R. (B), 
Brooklyn, N. Y. 

Nellson, Robert A. (D), Glidden Buick 
Corp., 3261 Broadway, New York, N.Y 

Rose, Kenneth (B), Metals & Alloys, 33 
W. 42nd St., New York, N. Y. 

Rucker, Jack (C), 624 E. 3lst St 
lyn, N. Y. 

Shaw, Charles G. (D), 
Brooklyn, N. Y 

Stallings, Robert H. (D), 73 E. 3rd St 
New York, N. Y. 

Strimel, George H. (B), 73 Station Rd 
Irvington, N. Y. 


159-13 84th Rd 


1 Hanson Place 


; Brook 


599 Chester St 


NORTHERN NEW JERSEY 


Carpenter, Miles S. (C), 624 Harrison St 
Rahway, N. J 

Cockroft, Edgar (B), Benj. F. Shaw C 
Wilmington, Del. 

Davis, Manny (B), Westinghouse E. & M 
Co., 1180 Raymond Bivd., Newark 


Edwards, Arthur T. (D), 622 Milton Ave 
Lyndhurst, N. J. 4. 

Girella, Joseph A. (C), 562 No. 9th St 
Newark, N. J. Fi 

Horrocks, Herbert (C), “% American Typ 
Founders, 200 Elmora Ave., Elizabeti 


N. J. A 
Johnsor, Paul (B), Benj. F. Shaw \ 
Wilmington, Del. 
Laylin, Burt (C), Benj. F 
Wilmington, Del. ; ; 
Lownsbery, B. F. (B), Benj. F. Shaw \ 
Wilmington, Del. m0 
Taylor, Harry (D), 471 E. 26th St., Pater 
son, N. J. be ; 
Thompson, E. S. (B), Benj. F. Shaw ¢ 
Wilmington, Del. : 
Warburton, W. H. (B), Benj. F. Shaw’ 
Wilmington, Del. 
Wardell, C. E. (B), Benj. F 
Wilmington, Del. 


Shaw C 


Shaw \ 


NORTHERN NEW YORK 


Turner, Arthur W. (C), 4! Mohaws 
Ave., Scotia, N. Y 
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Te. 
THE SCIAKY PROCESS OF ELECTRIC RESISTANCE WELDING IS MAKING 
Barbour THESE VITAL CONTRIBUTIONS TO OUR MIGHTY FLOW OF WAR GOODS 
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ae * by replacing costly riveting methods * As many as 80 spot welds per min- * ments for welding aluminum alloys * 
+ Place fx yn many assemblies, spot welding is x ute on two thicknesses of .040 light x and consequent heavy expense in- * 
ms responsible for saving large quanti- alloy! Primary and secondary assem- volved for the installation of special 
+ Buick /* ties of critical metal. Better welding * blies, as well as non-structural parts * conducting equipment, are elimi- * 
k NY. x methods mean less rejects and scrap x are being spot welded with speed * nated by the application of the * 
os 33 In addition, the Sciaky method en- and precision. The use of extremely Sciaky “Stored Energy” principle 
* ables two or more machines to oper- * short weld timing and precise con- * Ordinagy current is rectified and * 
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wu 
left 
W UO TYPE PMCR.2516 SCIAKY ELECTRIC RESISTANCE 
ROCKER ARM WELDER, welding 70 spot welds per 
wt minute, on two sheets of aluminum alloy of .040” 
each. Welding capacity from twe thicknesses of .016” 
Pater in aluminum alloys up to and including .080". 
- right 
Ww TYPE PMCO.2S516 SCIAKY ELECTRIC RESISTANCE 
$s WELDER, 80 spot welds per minute on two sheets of 
wu light alloy of .040” each. Welding capacity from 
twe thicknesses of .016" eoch in light alloys up te 
w C ori". 
yhawk 
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ADVERTISING 


NORTHWEST 


Stone, Chester K. (B), Minnesota Supply 
Co., 706—6th Ave. So., Minneapolis, 
Minn. 

Towers, Bruce (C), 
Minneapolis, Minn. 


1101 W. 28th St., 


PEORIA 


Byrd, Charles A. (C), 1020 S. Henderson 
St., Galesburg, II. 

Renner, Rolla L. (C), 552 No 
Galesburg, Il 


Cherry, 


PHILADELPHIA 


Behmke, Wm. (D), 1018 Washington Ave., 
Woodbury, N. J. 

Blachstein, Maxwell (D), 426 Pfeiffer St., 
Camden, N. J. 

Croissette, Charles A. (C), 1292 S. Merri 
mac Rd., Camden, N. J. 

Deily, Richard L. (C), Star Route, Allen 
town, Pa. 

Doran, Wm. A. (C), E. G. Budd Mfg. Co., 
Navy Dept., Philadelphia, Pa. 

Frye, John H., Jr. (C), Lehigh University, 
Dept. of Met., Bethlehem, Pa 

Hartley, Thomas R. (D), 1618 Summer 
St., Philadelphia, Pa. 

Sadler, Robert L. (C), 3036 South 23rd 
St. Terrace, Philadelphia, Pa. 

Strycharski, Henry (B), 5341 
St., Philadelphia, Pa. 


Claridge 


PITTSBURGH 


Behr, Gustave C. (C), 35-08 Shadewell 
Ave., Brentwood, Pittsburgh, 10, Pa 


Lovejoy, Ralph F. (C), R. D. 1, 
Pa 


Library, 


PUGET SOUND 


Bennett, Robt. D. (D), 4243 
Seattle, Wash 


6th N. E., 


ROCHESTER 


Kristensen, Mads H. (B), Big Flats, New 
York. 

Masten, John P. (D), 192 Electric Ave., 
Rochester, N. Y 

Thomas, Harold L. (D), 
Ave 


754 Plymouth 


So., Rochester, N. Y. 


SAN FRANCISCO 


Daniels, Charles W. (B), 
Ave., San Francisco, Calif 

Hamilton, Ray L. (A), Marinship Corp., 
Sausalito, Calif. 

Roberts, Floyd J. (C), 3177 Vichy Ave., 
Napa, Calif. 


1366 Geneva 


SOUTH TEXAS 


Dupree, Edward C. (B), 5611 Clinton Dr., 
Houston, Tex. 

Parrott, H. C. (D), 6522 Pickens, Houston, 
Tex. 


TULSA 


Silvers, Floyd L. (C), 
fulsa, Okla 


1228 S. Quebec, 


WEST MASSACHUSETTs 


Ballard, Harry E. (C). 
So. Hadley, Mass. 
Black, Charles R. (C) 42 
W. Springfield, Mass 
Dyer, Merrill K. (C) 
Holyoke, Mass 
Finn. Thos. F. (C), 2 
Holyoke, Mass 
Perrine, Raymond T. (C). 
Springfield, Mass 


WESTERN NEW york 


Bugerhagen, Forenzo (1D 
Ave., Kenmore, N. Y 
Lorenzini, Anthony (D), : 
Olean, N. Y 

McNutt, R. (D), 55 ['yvler St 
N.Y 

Quinzio, John R. (B 
Tonawanda, N. Y 

Swenson, Donald G. (8B), 13: 
Eggertsville, N. Y 


1 
) 
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1 
Velawar 


Db 
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NOT IN SECTIONS 


Bement, G. Willis (B), 
Ave., Toledo, Ohio 
Groh, Jack H. (B), 916 Main St. 

sonville, Fla. , 
Jenkins, H. Sherman 
chine Shop, Somerset, Ky 
Kappers, Robert J. (B), Ecusta 
Corp., Pisgah Forest, N. C 
Strayer, Hamilton W. (B), Erie Con 
tion Co., P. O. 1031, Erie, Pa 
Teague, Roland C., Jr. (C), R. F 
Box 30, Jeffersonville, Ind 


White, Robert L. (C), Mace Rd., Hamp. 


ton, N.H 


Members Reclassitied 


MILWAUKEE 
Ramsey, James W. (from C to B), 
N. Astor St., Milwaukee, Wis 
NORTHERN NEW JERSEY 


Adams, Walter F. (from D to C), 114 
Montgomery St., Paterson, N. J. 

Olson, Albert M. (from D to C), 744 
Eaton St., Elizabeth, N J. 


NORTHERN NEW YORK 


Ballou, Earl M. (from D to C), 
Richard St., Schenectady, N. Y. 


1444 


1317 


During Month of May 


PHILADELPHIA 


Ogden, Russell C. (from D to C 
Carra Dr., Lansdowne, Pa. 
Pierce, Harry W. (from C to B), New York 

Shipbldg. Corp., Camden, N. J 


, 226 La 


SAN FRANCISCO 


1330 


Pellegrin, Leland L. (from D to C), 
No. Edison St., Stockton, Calif 


Turi, Ricky (from D to C), 1004! 
Ave., Burlingame, Calif 


SOUTH TEXAS 


Alhart, C. G. (from D to C), Tex 
Wks.. 1423 Maury, Houston, 1 


NOT IN SECTION 
Millican, A. J. (from D to C 


Sherman, Paris, Tex 


1) ‘88 

—_ Colleg, \ 
> Forris 
» 454 Pleasant 


I 
<9 Belvidere 4, 


154 Midis 


Buffa 


424 
4020 S. Detr 


B), Somerset Ma. 
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ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELEC: 
TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers and use" 
of resistance welding equipment. 


Our engineers will be glad to make recommendations for your special electrodes. Submit samples & 
specifications. 


Spot 
Seam 
Butt 
Flash 


Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, ImC. 1600 Seaview Avenue, BRIDGEPORT, Connectica 
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) Filterweld” Welding Plates 
~ ff developed by AO Research for your 
_ PHELMETS and 


“WHT ANDSHIELDS 
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fe Vailable in Six Shades 


that absorbs 100% of the ultra-violet rays and 


3 AO Filterweld* Welding Glass, scientifically more than 99% of the dangerous infra-red rays. 
: controlled in production, with fixed standards It can be obtained in six shades—Nos. 8, 9, 10, 
of densities to conform with U.S. Bureau of 11, 12, and 13. For your Filterweld* Welding 
§ Standards Specifications, is now available, with- Plates, get in touch with your nearest American 


— — waiting, for your helmets and handshields. Optical Branch Office. 


Dis 

ELEC Filterweld* is a service-proved welding glass *T. M. Reg. U. S. Pat. Off. 

Ad user is 

“a Optical 7 
: American ptica © 

ectict J COMPANY : 

— — SOUTHBRIDGE, MASSACHUSETTS 
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CHICAGO 


The May 2lst meeting of the Chicago 
Section was one of the largest and most 
successful of the 1942-43 season. The 
meeting was preceded by a dinner and 
the showing of a travelogue movie on 
Alaska. 

Dr. A. B. Kinzel of Union Carbide and 
Carbon Research Laboratories was the 
speaker of the evening. His speech was 
“The Effects of Alloys in the Weldability 
of Steel.”” The speaker, however, digressed 
somewhat from his subject and described 
in great detail the work of the War Metal- 
lurgical Committee and their recent report 
“Guide to Weldability of Steel.’’ Follow- 
ing the presentation of his paper there was 
a lively and interesting discussion of the 
practicability of the various tests that have 
been brought out in different recent works 
of the War Metallurgical Committee. 

At the meeting the officers for the com- 
ing year were announced. The new officers 
of the Chicago Section are: Chairman, 
R. L. Kohlbry, Machinery & Welder 
Corp.; Vice-Chairman, H. J. Kircherer, 
International Harvester Co.; and Secre- 
tary-Treasurer, T. B. Jefferson, The Weld- 
ing Engineer. 

The following were elected directors for 
a full term of three years: M. W. Hippe, 
The Linde Air Products Co.; Chas. W. 
Steele, National Cylinder Gas Co.; Chas. 
O. Druetzler, Electro-Motive Corp.; and 
Eric R. Seabloom, Crane Co. 

J. C. Menzies was elected director for 
two years to fill the unexpired term of R. 
S. Kenrick. Mr. C. J. McGregor was 
elected as special representative and direc- 
tor of the Chicago Section for a term of one 
year. The following directors, by virtue of 
previous elections, continue to hold office: 
L. C. Monroe, Welders Digest; H. M. 
Downing, Lincoln Electric Co.; C. L. 
Pfeiffer, Western Electric Co., Inc.; E. P. 
Everhard, Wm. A. Pope Co.; C. G. Bass- 
ler, Taylor-Winfield Corp.; E. J. DeWitt 
Wallace Supplies Mfg. Co.; and Matt H 
Wigton, Bastian-Blessing Co. 


CINCINNATI 


The Cincinnati Section announces the 
election of the following officers: Chairman, 
Tom Raftery Vice-Chairman, George Ja- 
coby; Treasurer, Rowan Gilreath; Secre- 
tary, Ernest F. Cahn; and Executive Com- 
mittee (New Members): L. T. Kinney, Wm. 
Pahner, H. Christa Smith; (Old Members): 
Larry Sherman, R. Krauss, H. K. DeVries 


DETROIT-FLINT DIVISION 


The Flint Division held their final ac 
tivity for the season on Saturday, May 
22nd. It was in the form of a dinner dance 
and was a splendid get-together. They had 





SECTION ACTIVITIES 


justification for celebrating their first 
year’s activities. 
The following officers 


Chairman, L. M. 


were elected: 
Skidmore, General 
Motors Institute; Vice-Chairman, Ralph 
Hill, Ordnance Corps; and Secretary- 
Treasurer, E. A. Fisher, Fisher Tank Div 


LOS ANGELES 


C. W. Johnson, Asst. Supt. of welding 
of the California Shipbuilding Corp., was 
the speaker at the May meeting. In his 
speech he featured a review of welding in 
structional work in shipyards. The talk 
was extremely. interesting and he pointed 
out some very pertinent facts regarding 
streamlined instruction for students. Mr. 
Johnson is collaborating with another 
shipyard in publishing a book for the 
State of California Educational Depart- 
ment covering instructions in shipyards 


MARYLAND 


The May 21st meeting was addressed 
by Mr. David C. Boltz, Sales Engineer for 
the Metallizing Engineering Co. The ex- 
planation of the use and uses for metal 
spraying was most interesting and instruc- 
tive. 

The meeting was also the Annual Meet- 
ing at which the following officers were 
elected for the coming year: Chairman, 
Van Rensselaer P. Saxe; Vice-Chairman, 
C. N. Hilbinger; Secretary-Treasurer, 
Donald A. Darr; and Members of Execu- 
tive Committee, Thomas J. Griffin, Elisha 
A. Brown, Wesley H. Shaprow and Roy A. 
Mansfield. 


NORTHERN NEW YORK 


The Northern New York Section reports 
the election of the following officers for the 
coming year: Chairman, E. R. Spittler; 
Ist Vice-Chairman, H.S. Swan; 2nd Vice- 
Chairman, H. O. Westendarp; Secretary- 
Treasurer, R. S. Pelton; and Directors, 
A. F. Sighmeier, R. A. Gilbert, C. I. Mac- 
Guffie, E. F. Potter, J. E. Waugh, and 
M. F. Sayre. 


OKLAHOMA CITY 


M. C. Robbins of Handy and Harman, 
was the principal speaker at the May 7th 
meeting of this Section. Mr. Robbins’ 
talk and demonstration on “Silver Brazing 
as Applied to War Work in Industry”’ 
proved to be one of the most interesting of 
the season. 

The Section is indebted to the local Air 
Reduction Sales Co., at whose plant the 
meeting was held, for making possible this 
meeting and acting as host. Refreshments 
were served and a good time was had by 


all. 


PHILADELPHIA 








On Monday evening, May 174, 

; “icy Pee A(t, the 
Philadelphia Section held a POst-seasog 
meeting on the subject of “We Iding in Aix. 
craft Production.” Thi meeting had 
originally been scheduled for January but 
because of conflict on dates with the tes 
panel discussion meeting held at t} 
wood Hotel, and in view of th 
kindness in postponing his visit. 
over until this time Nevertheless, the 
lecture by P. H. Merriman which followed 
the general meeting presented a marvelous 
climax to a year of complete success. In 
conjunction with his talk, Mr Merriman 
presented two reels of motion pictures 
illustrating resistance welding applications 


speaker’ 


in aircraft production at the Glenn L, 
Martin plant in Baltimore and it was only 
a result of the necessity for some of those 
present to catch early trains that the 
meeting was Officially closed at 10:15, 
Others retired to the rear of the 
partake of the Fellowship 
refreshments and actual discus 
evening’s subject, to which Mr. Merriman 
proved a reservoir of valuable informatio: 


The third and last panel discussior 
meeting for the season, sponsored by tt 
Philadelphia Section, A.W.S., under t 
guidance of Mr. Bower, Chairman, ( 
ordinating Committee of the Affiliated § 
cieties Council of Philadelphia, was h 
on Friday evening, May 28th, the par 
consisting of: W. W. Barnes, Air Redu 
tion Sales Co. (Ret.), Chairman; A. J 
Raymo, Welding Engineer, Baldwu 
Southwark Corp.; A. L. Deane, Ass 
Foreman, New York Shipbuilding Cor 
E. D. Hecox, Welding Engineer, Cram; 
Shipbuilding Co., and H. J. Irrgang 
Supt., W. K. Mitchell Co 


Following short talks on ‘‘Shop Pr 
lems in Alloy Steel Weldirg’’ by 
Raymo, and “Shrinkage and Close 7 
ance Control in Heavy Weldments 
Mr. Deane, the meeting, attended by 
a hundred members and guests, wa 
thrown open for general discussion 
delved into preheating, welding of | 
and broaze castings, methods « 
ing distortion due to welding 
stress relieving and a host of ot 
subjects, and closed at 10:30 after tw 
one-half hours of lively and 
discussion. 


While the Philadelphia Section ! 


conducted any form of training or sels 


of courses during the current season | 
closed the three panel discussion me 
which have been held to date have pt 
very beneficial and gratifying, and 4s & 
cational as any other form cot 
be. The Section is looking 
continuing this form of discussion &§ 
next season. 


forward 


room to 
Committee's 
ion of the 
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What ‘Certified’ Means to You 


IN SMITHWaAY 
WELDING 


ELECTRODES 


Every step in the manufacture of SMITHway 
Cert ified Welding Electrodes, from raw materials 
to concentricity and brushing, is subject to rigid 
shop and laboratory control, unparalleled in the 
electrode manufacturing business. Our reasons for 
going to this extra expense are twofold. 

First, we have proved in our own welding shops 
that the time and material costs of welding are 
governed by the number of good welds per hour — 
not by the price per pound of the electrodes. 

Second, the number of good welds per hour 
depends, first, last, and always, on the quality of 
the electrodes and how well their characteristics fit 


Mild Steel 
WELDING 


Made by welders. . 


SMITHway Welding Monitor: cuts training time 334%. 








High Tensile 
ELECTRODES 





the requirements of the job. When the electrodes 
which provide the most desirable characteristics 
have been found, it is very important that these 
characteristics be duplicated in subsequent orders. 

The serial number on each box of SMITHway 
Certified Welding Electrodes is the A. O. Smith 
Corporation’s guarantee that the electrodes in that 
box are identical in quality, and in characteristics 
to previous shipments of that type of electrode. 
Smith certification, therefore, is your assurance 
that the price you pay for SMITHway Certified 
Welding Electrodes buys considerably lower welding 


costs —and considerably better welding results. 


and Stainless Steel 


for welders 


SMITHway AC Welding Machine: more good welds per man-hour. 


feo A. OF S MITH Corporation 


MILWAUKEE + WISCONSIN * 


HOUSTON + TEXAS 











PITTSBURGH 


The Sixth Annual 
Conference of the Pittsburgh Section 
sponsored jointly with the Engineers’ 
Society of Western Pennsylvania was held 
Friday night, April 30th, in the Mellon 
Institute of Industrial Research Auditor 
1um 


Tri-State Welding 


The meeting was preceded by a splendid 
“get-together” dinner in the Webster Hall 
Hotel at which time nearly one hundred 
members and guests were addressed by 
J. H. Humberstone, Divisional Vice-Presi 
dent, on the subject of the work the AMER! 
CAN WELDING SocIETY is doing and an out 
line of the many duties of the various com 
mittees and the cooperation of the parent 
body with the Sections 

Newly elected officers for the 1943-44 
season were announced as follows: Chair 
man, C. H. Jennings, Westinghouse Ele 
& Mfg. Co.; Vice-Chairman, G. O 
lund, Aluminum Co. of America 
J. F. Minnotte, Minnotte Brothers Co 
and Executive Committee, A. J. Deacon, 
Glenn J. Gibson and Harry P. Schane 

Following the dinner the Conference was 
held in the Auditorium and nearly 
hundred members and guests heard Nor 
man G. Schreiner, Unionmelt Div. Engi 
neer of The Linde Air Products Co. of 
New York, give a most thorough discussion 
of the subject of “Shipbuilding by the 
Unionmelt Process.’’ His discussion dealt 
with particular reference to the technique 
and procedure pertaining to shipbuilding 
Both films and slides were used to illustrat« 
the talk following which the meeting wa 
thrown open to general discussion 

Announcement was made of the passing 
of George H. Danforth, recently in Mar 
gate, N. J., where he resided since his re 
tirement from the Jones & Laughlin Stee! 
Corp. Mr. Danforth served as Secretary 
of the Pittsburgh Section for many year 
and was most active in the establishment 
and operation of the Pittsburgh Section 


Hog 


Secretar 


two 


SAN FRANCISCO 


The regular monthly meeting of this 
Section for May was held on the 28th 
“Flame Hardening and Flame Softening"’ 


was presented by O. L. Nixon, Servic« 








Operator of The Linde Air Products Co 
This presentation consisted of a motion 
picture and slide films, with a running 
commentary by Mr. Nixon on the impor 
tant subjects of flame hardening and flame 
softening. It included a detailed descrip 
tion of the fundamental technique as well 
as illustrations of numerous piant opera 
tions. Among the interesting items fea 
tured were the flame hardening of tank 
sprockets, flame hardening of gears and 
the world’s largest roll hardening machine 


SAVANNAH 


sponsored by the Savannah 
Section was held at the Shrine Country 
Club in Savannah on May 25th. Such a 
fine time was enjoyed by members and 


A dance 


guests that it was planned to hold another 
dance on July 18th 

L. B. Ely, Manager of Process Service 
for the Southern Div. of The Linde Ai 
Products Co. was the guest speaker at the 
June 9th meeting. Mr 
demonstration of 


Ely presented a 
plate edge 
preparation and Unionmelt welding 


movies on 


SOUTH TEXAS 


The South Texas Section held its annual 
meeting on May 20th at the Houston 
Engineers’ Club. Two good motion pic 
tures on the different phases of steel mak 
ing were shown through the courtesy of the 
Bethlehem Sicel Co 

An election of officers was also held with 


the election of the following: Chairman, 


W. T. Hudson; Vice-Chairman, E. C 
Jackson and Secretary-Treasurer, A. E 
Wisler 

TOLEDO 


A preliminary meeting for the purpose 
of forming a Toledo Section of the AMERI 
CAN WELDING Society was held on May 
28th, attended by the following members 
Lorenzo Kennon, G. C. Robinette, E 
Barnes, J. Sheely and G. W. Bement 

At the first meeting of the Section held 
on June 2nd in the Commodore Perry 
Hotel, the temporary officers, appointed 
at the May 28th meeting, were, by 
unanimous vote, made permanent officers, 
to hold office until June 1, 1944 


These officers are: () 
Kennon, Consulting Engines 
Overland Motors, Inc.: /¢/ | a _ 
A. Holle Homrighaus, Ma; 
Service Co.: 2nd V j 
Mills, General Master M 
Overland Motors, In 
urer, C. M. Richardson, Ma 
Electric Co.; and Ex: e Ce 
Anthony Menna, Manager, Men; 


























































ing Co.; Manuel Nard rites: 
Toledo Testing Lab., and Jot n Ceic : 
Welding Engineer, City Auto . os 
Co 

The first meeting was a 





and the enthusiasm sho 





in a large increase in me 





WESTERN MASSACHUSETTS 






The May meeting of this S 
held at the Holyoke Y_.M.C.A. on Moy 
May 3st. Mr. W. D. Halsey, Ascista, 
Chief Engineer of the Boiler Div, Harti; 
Steam Boiler 
Company, 
Welding."’ 






Inspection and Insy a1 


spoke on Q 







YORK-CENTRAL PENNA 






On May 19th the York-Central | 
Section held its monthly meeting a 
Engineering Society of Vork Build 
York, Pa. J. A. Cunningham, the speak, 
of the evening, spoke on t! 
Hard Facing. Mr. Cunningham had 
very interesting collection of slide 
further illustrated this timely subj 

An added attraction was the show 
by Paul Lang of movies on ‘‘How to W 
Upside Down Without an Umbri 













Employment 
Service Bulletin 


SERVICES AVAILABLE 








A-460 
position as Welding Engineer or Meta 


Well-experienced ma 








lurgist. Can handle production metho 
laboratory, testing, X-ray and training 
all metals 























in making selling a career. 


to yourself and experience: 


terested for a future connection. 
of this publication. 





WELDERS OR WELDING ENGINEERS WANTED 


We want several experienced electric arc 
welders or welding engineers who are interested | | 
As a leading manu- 
facturer of welding equipment and supplies we 
have several immediate openings for men who can 
demonstrate, sell and service welding equipment. 
Applicants must be between ages of 30 and 45, of 
good character, willing and ready to accept re- 
sponsibility. Write now, giving full particularsas | | 
Also state whether | | 
you are available now or whether you are in- 
Write Box V-124 | | 





Buy ‘Proven Fluxes”? with Years of 
Guaranteed Satisfaction behind them 














Aluminum; 








'| The Trade-Name is ‘*ANTI-BORAX” 
Ask for Them 


A Flux for every metal: ; 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast 
Flux No. 8 for sheet Aluminum and all alloys of 
Stainless Steel 
Solder Brazing Flux No. 10. 


ANTI-BORAX COMPOUND COMPANY 






Unequalled for Quality 






Cast Iron Welding Flux 





“ABC” Aluminum 





iron; 






Silver 


Flux No. 9; 







Fort Wayne, Indiana 
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gOARD OF DIRECTORS MEETING 


‘ the Board of Directors 


af in New York on June 10th with 

re present, K. L. Hansen, 
vecident, 1 iding 

rector c A. Adams, H. C. Board- 

pn W. Clark, E. V. David, J. H 


R. Fish, Isaac Harter, H. O 
i fumberstone, G. F. Jenks and 
1 Plummer. Members Executive Com- 
Hee WE. Crawford, D. S. Jacobus, 
tincoln and H. M. Priest. By Invi- 
. Ww.l Hess, Chairman, Awards 
mittet G. N. Sieger, Chairman, 
“tcmbership Committee; R. D. Thomas, 
seman Section Advisory Committee 
' W. Spraragen, Editor, THE WELD 
“TournaL: and M. M. Kelly, Secre 





To approve recommen 
at the A.W.S. accept invitation 
ership on the A.S.A. Sectional 

Z10 on Standardization of 
tter Symbols and Abbreviations; that 

W. Spraragen, Editor of THE WELDING 

be designated as the A.W.S 

sentative on this Committee with 

nberg, Assistant Technical Sec 
tary, as alternate; and, that W. Spra 
ragen be requested to study the activities 

f the various Subcommittees of A.S.A, 

Sectional Committee Z10, with a view to 

recommending the desirability of A.W.S 

representation on them. , 


It was voted 





To approve recommenda- 
tion for the discharge of the Committee on 
{rc Welding Standards for Shop Erected 
Low Alloy Structures Subject to Dynamx 
It was voted: Toapprove recommenda 
n that paragraph 12 of the Rules to 
overn Technical Committees (published 
1942 Year Book) be revised to read: 
Officers of Technical Committees 
hall be elected for terms of two years 
Prior to expiration of the officers’ terms 
1 othce, the Chairman of each Techni 
al Committee shall arrange for an elec 
tion of officers to serve for the ensuing 
two years. In case of failure of any 
echnical Committee to elect officers, 
t shall be the privilege of the Committees 
m Outline of Work to designate the 


new othcers 


minum Specifications 


Outline of Work Committee Chair 
man reported that they have been ap- 
Proved by the A.W.S.-A.S.T.M. Filler 
Metal Subcommittee on Aluminum and 
\luminum Alloys, the Committee on Filler 
Metal and the Outline of Work Commit 
*e, and it is now desired that they be ap- 
proved for publication as a Tentative 
Standard of the SocIETY 

It was voted that the Tentative Speci 
ieations for Aluminum and Aluminum 
Metal Arc Welding Electrodes be 
tc te for publication as a Society 
tandard 


EpiroriaL Nore: These Specifica 


‘tons have been published in the 1942 


\.W.S. Welding Handbuok. 


| Fractwes for Welding and Cutting 
erations 
Un recommendation of the acting Tech- 


f 
(lve 








nical Secretary, the Secretary of the 
SOcIETY was directed to inform the A.S.A 
of the intention of our Socrety to join 
with N.E.M.A. and I.A.A. in preparing a 
draft of a Code of Safe Practices for weld 
ing and Cutting, which will be offered to 
the A.S.A. for approval and with request 
that it be issued under the American War 
Standards Procedur« It is understood 
that a similar request for the development 
of an American War Standard on the 
control of welding hazards has been r« 
ceived by the A.S.A. from the U. S. De 
partment of Labor 


Finances 


Request for permission to add another 
member to the staff, who could do steno 
graphic and clerical work, was approved 


By Lau Changes 


A number of changes in the By-Law 
were approved. This action formed one 
of the principal items of business at the 
Board of Directors meeting. A full a 
count of the proposed changes is pub 
lished elsewhere in this JOURNAI 


Section Advisory Committee 


Suggestion was made that considera 
tion be given to a revision of the present 
setup of the Section Advisory Committee 
Some members of the Board expressed 
the thought that perhaps the functions 
of the Section Advisory Committee could 
be taken over by the District Vice-Presi 
dents. The matter was referred to the 
Section Officers Conference for further 
consideration and recommendation to the 
Board of Directors 


Revised Membership Application Form 


A revised membership application form 
submitted by the Section Advisory Com 
mittee in consultation with the Member 
ship Committee was approved 


Requests for Welding Publications from 


Foreign Libraries 


Report of the Special Committee on 
handling requests for welding publica 
tions coming from foreign libraries, was 
considered and the recommendations of 
the Committee were approved These 
recommendations are: 


1. That definite plan of action be post 
poned until probable postwar out 
look is cleat 

2 That for the time being special re 
quests be handled separately and on 
their merits 

3. That special requests for Welding 
Handbook up to 10 copies be granted 
at discretion of Secretary 

$+. That Socretry’s efforts on behalf of 
foreign libraries in the future be 
limited strictly to A.W.S. publi 
cations, and in preparation for 

Steps be taken 
now to promote voluntary return 
to Society Headquarters of back 
numbers of THE WELDING JOURNAI 
and Research Supplement by re 
quests and explanation in TH 
WELDING JOURNAL, to be repeated 
at suitable intervals 

5. That Special Committee be con 
tinued in office to deal with this 


postwar action 
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problem until need no longer « 
ists Continuation of Committee 
hould be names of following office 
lreasurer, A.W.S 
lhications Committee, 


Chairman, Pub 
A.W.S.; and 
Editor, THE WELDING JOURNAI! 


Permanent Fund i the Soctely 


In the absence of the Chairman of the 
Committee, Mr. Harter read report of 
the Special Committee for Building Up 
Permanent Funds of the Socrery He 


drew attention to the table accompanying 


the report, in which comparisons wert 
made between the permanent funds of the 
4. W.S. and those of nine other technical 
societies, on the basis of dues in reserve 
per member and relationship of perman 


ent funds to the an t of operation 


On motion, it was voted that the Special 


Committee on Permanent Funds be auth 
orized to proceed with the proposed can 
paign for building up the permanent fund 
of the Socrety and that this Committees 
be delegated the necessary authority to 
develop a detailed plan preparatory to 
getting the campaign under way as soot 


possible 
Adams Lectureship 


In connection with the award of th 
Adam Lecture, rules were 
These rules will be published in the next 
issue of the JOURNAI 


adopted 


Vember h p 


In reporting on the splendid growth ol 
nembership during the past year, the 
Membership Committee Chairman took 
occasion té expr gratitude to the Se 
tions, his Committee members and Head- 
quarters for their fine work in promoting 
the Socrery; to P. R. Mallory, The Lin 
coln Electric Company and Metal & Ther 
mit Corp., for the preparation of mem 
bership ads and to Jndustry & Welding 
The Welding Engineer and Tue WevLDIN 
JOURNAL for donating space in their pub 
lications for the ads; he reported on the 
increased interest in welding in different 
parts of the country which is resulting in 
the organization of many new Sections 
He stressed the importance of the mem 
bership activity and pointed out the need 
for assistance in furnishing attractive Sec 
tion meetings and getting the right kind 
of speakers which, in his opinion, is one 
of the best means of obtaining new mem 
bers and retaiming present ones 

He emphasized the need also for cooper 
ation from the Directors and influential 
members of the Socrety in spreading good 
will throughout the country by contacting 
Section Officers when visiting towns where 
there are Sections and by offering to talk 
before Sections, especially in remote parts 
of the country where it is most difficult to 
get outside spe aker 

He stated that his Committee is giving 
consideration to a program of activity 
which can be expanded or reduced, a 
cording to the money made available. It 
was suggested that the Membership Com 
mittee Chairman consult with the Fimance 


Committee on his Committee’s plans for 


next year’s activities 
The membership report was enthusia 
tically received and Mr. Sieger was thanked 


for his effort 





Sectio NS—CHAIRMEN, SECRETARIES AND REGULAR MEETING DAT s 


ATLANTA Ist Fri. 


CHAIRMAN—MICHAEL C. STELLMAN, 
1164 N. Highland Ave., N. E. Atlanta, 
Ga. 

SECRETARY—J. V. TURNER, Air Reduc- 
tion Sales Co., 336 Spring St., N. W., 
Atlanta, Ga. 

BIRMINGHAM 3rd Fri. 


CHAIRMAN—C. C. PINCKNEY, Birming- 
ham Boiler & Eng. Co., 4lst St. & 
8th Ave., North, Birmingham, Ala. 

SECRETARY-TREASURER—W. L. POOLE, 
Air Reduction Sales Co., 2825 N. 29th 
Ave., Birmingham, Ala. 

BOSTON 2nd Mon. 


CHAIRMAN—F. W. Davis, E. B. Badger 
& Sons Co., 75 Pitts St., Boston, Mass. 
SECRETARY—P. N. Rucc, 22 Eastern 
Ave., Wakefield, Mass. 
CANAL ZONE Ist Tues. 


CHAIRMAN—CLIFFORD B. JONES, Box 
533, Diablo Heights, Canal Zone 
SECRETARY—R. E. Ho.uick, Box 924, 
Diablo Heights, Canal Zone 
CHATTANOOGA, TENN. lst Wed. 


CHAIRMAN—P. O. LEAcH, Combustion 
Engineering Co., 1032 W. Main St., 
Chattanooga, Tenn 

SECRETARY-TREAS.—R. G. WILSON, 
National Cylinder Gas Co., 1410 
Cowart St., Chattanooga, Tenn. 


CHICAGO 3rd Fri. 


CHAIRMAN—R. L. Kon._sry, Machinery 
& Welder Corp., 312 N. Loomis St 
Chicago, Il. 

SECRETARY—T. B. JEFFERSON, The 
Welding Engineer, 506 S. Wabash 
Ave., Chicago, Ill. 

CINCINNATI, OHIO 


CHAIRMAN—ToM RarFrery, The Linde 
Air Prod. Co., 2506 May St., Cincin- 
nati, Ohio 

SECRETARY—ERNEST F. CAHN, Ohio 
Valley Sales Co., 3018 Robertson 
Ave., Cincinnati, Ohio 


CLEVELAND 2nd Wed. 


CHAIRMAN—R. J. Kriz, James Herron 
Co., 1360 W. 3rd St., Cleveland, Ohio 

SECRETARY-TREAS.—A. LESLIE PFEIL, 
Universal Power Corp., Cleveland, 
Ohio 


COLUMBUS, OHIO 2nd Fri. 


CHAIRMAN—CLAY W. RosBerts, Penn- 
sylvania R. R., Columbus, Ohio 

SECRETARY—G. S. HeRREN, The Sea- 
grave Corp., Columbus, Ohio 


CONNECTICUT Ist Tues. 


CHAIRMAN—B. H. Perry, Bigelow- 
Sanford Carpet Co., Thompsonville, 
Conn. 

SECRETARY—J. IMPERATI, 
Brass Co., Ansonia, Conn. 


DETROIT Ist Fri. 


CHAIRMAN—EarL H. Foss, 7239 Ken- 
tucky Ave., Dearborn, Mich. 

SECRETARY—G. N. Srecer, S-M-S 
Corp., 1165 Harper Ave., Detroit, 
Mich. 


HAWAII Last Thurs. 
CHAIRMAN—GEORGE GLOVER, W. A. 
Ramsay, Ltd., Honolulu, T. H. 
SECRETARY—ALAN G. SLIPPER, Hawai- 
ian Gas Products Co., P. O. Box 2454, 
Honolulu, T. H. 
INDIANA 3rd Fri. 
CHAIRMAN—E. F. Griyeart, J. D. Adams 
Mfg. Co., Indianapolis, Ind. 
SECRETARY—H. D. Weep, P. R. Mal- 
lory & Co., Indianapolis, Ind. 


American 


KANSAS CITY, MO. lst Tues. 
CHAIRMAN—EpcGar H. FInvay, Finlay 
Engineering College, 1001 Indiana 
Ave., Kansas City, Mo. 
SECRETARY—DUANE DE BRUNNER, Co- 
lumbian Steel Tank Corp., 1509 W. 
12th St., Kansas City, Mo. 
LAKE SHORE 
CHAIRMAN—FRED Hersst, JR., Mce- 
Mullen & Pitz Construction Co., 923 
Commercial St., Manitowoc, Wis. 
LOS ANGELES 3rd Thurs. 
CHAIRMAN—ALEX MARADUDIN, Stand- 
ard Oil Co., El Segundo, Calif. 
SECRETARY—E. O. WrLiiaMs, Victor 
Equipment Co., Los Angeles, Calif. 


MARYLAND 3rd Fri., except April 
CHAIRMAN—VAN RENSSELAER P. SAXE, 
100 W. Monument St., Baltimore, 
Md. 
SECRETARY-TREAS.—DONALD A. DARR 
B. & O. R. R., B. & O. Central Bldg., 
Rm. 609, Baltimore, Md. 

MILWAUKEE 3rd Fri. 

CHAIRMAN—KEITH WALKER, 3721 S. 
Herman St., Milwaukee, Wis. 

SECRETARY—GILBERT F. MEYER, Ma- 
chinery & Welder Corp., Milwaukee, 
Wis. 

MOBILE 

CHAIRMAN—W. A. PIERRE, JR., 
Ann St., Mobile, Ala. 

SECY.-TREAS.—W. P. BoLeN, 18 Gladys 
Ave., Mobile, Ala. 
NEW YORK 2nd Tues, except when 
Joint Meeting is held 
CHAIRMAN—G. SCHNEIDER, 
Welding & Equip. Co., 
Ave., Brooklyn, N. Y. 

SECRETARY—GEORGE SYKEsS, The Linde 
Air Products Co., General Publicity 
Dept., 30 E. 42nd St., New York, 
a 6 

NORTHWEST 

CHAIRMAN—JOHN MIKULAK, Electric 
Machinery Mfg. Co. 1331 Tyler St. 
N. E. Minneapolis, Minn. 
SECRETARY—ALEXIS CASWELL, Manu- 
facturers’ Assoc. of Minn., 200 Build- 
ers Exchange Bldg., Minneapolis, 
Minn. 
NORTHERN NEW JERSEY 3rd Tues. 


CHAIRMAN—T. B. Smirn, Federal Ship- 
building and Drydock Co., Kearny, 
N. J. 

SECRETARY—W. H. Hart, Chas. W. 
Krieg Co., 52-60 Dickerson St., 
Newark, N. J. 

NORTHERN NEW YORK Last Thurs. 

CHAIRMAN—E. R. SpittLer, 6 Cornelius 
Ave., Schenectady, N. Y. 

SECRETARY—R. S. PELTON, General 
Electric Co., Schenectady, N. Y. 

OKLAHOMA CITY First Thurs. 

CHAIRMAN—FRANCIS SPREHE, Midwest 
Steel Co., 2 N. Indiana Ave., Okla- 
homa City, Okla. 

SECRETARY—Howarp N. Simms, Box 
1714, Oklahoma City, Okla. 


PEORIA—CENTRAL ILLINOIS 
CHAIRMAN—CLIFFORD WIMMER, 1104 
Ann St., Peoria, IIl. 
SECRETARY—A. RUNKEL, R. G. LeTour- 
neau, Inc., Peoria, IIl. 
PHILADELPHIA 3rd Mon. 
CHAIRMAN—H. W. Pierce, New York 
Shipbuilding Corp., Camden, N. J. 
SECRETARY—H. Carey Boss, 248 
Rhoads Ave., Haddonfield, N. J. 
PITTSBURGH Middle Wed. 
CHAIRMAN—C. H. JENNINGS, Westing- 
house Elec. & Mfg. Co., Pittsburgh, Pa. 
SECRETARY—J. F. MINNOoTTB, Min- 


1258 S. 


Acetylene 
1065 Atlantic 


3rd Wed. 


— 
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notte Bros Co., 1201 } 
Hays (7) Pittsburgh, Pa 
PUGET SOUND 
CHAIRMAN—SYDNEY K. Syn 
can Bureau of Shipping, 77 a 
change Bldg., Seattle, Wash, ty 
SECRETARY-TREAS.—JOHN NeEtsoy 4: 
Reduction Sales a 3623 Ee ~ 
- - 4. Margi. 
nal Way, Seattle, Wash. 
ROCHESTER, N. Y. 
CHAIRMAN—Everett L 
Works, 1000 Universit 
ter, N. Y. 
SECRETARY—HAROLD J. Kino, 
sity of Rochester, 
Rochester 3, N. Y 
SAN FRANCISCO Last Pri, 
CHAIRMAN—ROBERT O. WaALpMaN, Chi- 
cago Steel & Wire Co., 1043 Bryant 
St., San Francisco, Calif, ; 
SECRETARY—R. E. Lapacu, Victor 
Equipment Co., 844 Folsom St., San 
Francisco, Calif. 
ST. LOUIS and Fri, 
CHAIRMAN—A. S. Scuwarz, John 
Nooter Boiler Works Co., St. Louis 
Mo. } 
SECRETARY— -H. C. Cis SE, Machinery & 
Welder Corp., 700 S. Spring Ave, 
St. Louis, Mo. 
SAVANNAH 
CHAIRMAN—L. W. Roberts, Littl 
Burnside Island, Vernon View, Sa. 
vannah, Ga 
SECY.-TREAS.—J. R. Cowart, South- 
eastern Shipbuilding Corp., Savan. 
nah, Ga. 
SOUTH TEXAS 
CHAIRMAN—W. T. Hupson, Chicago 
Bridge & Iron Co., Box 2567, Houston 
SECRETARY-TREAS.—A E WISLER, 
Hughes Tool Company, 300 Hughes 
St., Houston, Texas 
TOLEDO 
CHAIRMAN—LORENZO KENNON, Willys- 
Overland Motors, Inc., Toledo, Ohio 
SECRETARY—C. M. RICHARDSON, Lin- 
coln Electric Co., Toledo, Ohio 
TULSA, OKLA. 
SECRETARY—JAMES B. Davis, Tulsa 
Testing Labs., Tulsa, Okla 
WASHINGTON, D. C. 2nd Tues. 
CHAIRMAN—H. L. INGRAM, Jr., Ait 
Reduction Sales Co., 1823 L &, 
N. W., Washington, D. C 
SECRETARY—B. J. Brucce, 410 Hill 
Building, 17th and I Sts. N. W, 
Washington, D. C. 
WESTERN NEW YORK 3rd Fri. 
CHAIRMAN—JOHN Bos, Jr., 60 Westfield 
Rd., Eggertsville, N. Y. 
SECRETARY—R. S. Lanz, Ross Heater & 
Mfg. Co., 1407 West Ave., Buffalo, 
ee 
WESTERN MASSACHUSETTS P 
CHAIRMAN— WILLARD A EMERY, 
Worthington Pump & Machinery 
Co., Holyoke, Mass. : 
SECRETARY—J. J. KAPINOS, Worthing: 
ton Pump & Machinery \% 
Holyoke, Mass. 
WICHITA, KAN. 7 
SECRETARY-TREAS.—R. L. TOWNSEND, 
266 Minneapolis St., Wichita, Kan 
YORK—CENTRAL PA. 
CHAIRMAN—E. E. Rovscuer, A. 3 
Farquhar Co., York, Pa. _ ft 
SECRETARY—C. E. Lewis KERCHNER 
290 W. Cottage Place, York, Pa 
YOUNGSTOWN, OHIO and Mon. 
CHAIRMAN—RoBerT Fisuer, 15% 
Thomas Road, Warren, Ohio a 
SECRETARY—CARL J. HELTZEL, Helt 
Steel Form & Iron Co., Warren, Ohw. 


Touse Bldg. 


Ist Thurs, 
HAND, Gleason 
y Ave., Roches. 


J. 3, Univer. 
; Engineering Dept, 





